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<— il"S "Lazuli /«JLc 31 1 ill i .1 sljJs j i J j -1 >■ 1 aJlSI p ■ \S'i 

La <U3 ljJ-*J (j! !>Laii 3JLiJLiII 4^LkJI l_L»-jJjjij 

4jjlj12iII jia^/l (j^i j_uSLII L^j aL«iaVI ^jijlj ilLuta 

. ? J <*-*■ U dim flu Mj rt 'J- 4 ' 7*" I ' •**■**'' 

SjijIjJ! «_lUs!jI!j jlSLa^/lj *ljVI 3x.jjjjcjs <jl 
jjJlaJ! (_ylc p>LL!j disej rLi j^-* t_jbSDI I jut ^ 
fljl (JjLuj cjLii^LLo SjljJjj i4_uJl«J! j \l <^»l I (j.0 
4J9LL1JI pjj^3jx-i £yl n'^Uj /j'S!-*- 1 -^^' I <j-° ^J^ + 'l f-° 
A j I j a 4J3^Lc 3j_«3j i d ri I" -»J. I L^jjI^j. (j-a SJjJbJI 
.SJLjJlxII 2 -31 LaJI j \l .^» « (jiutjj 3jl tie 

i.-i i.nl L^jl x_a cjbSLI! ! JUfc ^ 3 ~^Jj La 1 1 jKi^/lj 
4-jJjjj i ii U oJUt J-a-so *-aj ■ La <& (j^'^ ^-d^ TT^ 

J*C i"i_i Ijo^j i .ii (j-o JSLI tjlaj-tJIj j*C ."ilLi 4jvjjI (_,-i|-3 

^u^LoU ^J^ * ^j ^1j3lj £l_t£.l [j£ juZuljja jul£.^ juZuLjja 

(jl jjl Ij-gjj .cjLjSLJI ljuk ^ 3 ^ jj U 1 1 jLSLaVlj 

(j-o ( _ ;r aj£jl J-J-Aj JLL-u^U lJLH^-^J L$J '"" J?"' 
«-j| '^ II ^ I r Juj-c j^l^jJIj i jUj-jll) jl^S 3^j_Ju 
i^LjjJI 3j>_aL>. j^ 3_lSLuKjII Sj-ujil^JI jLluif 
iO-jj^LII 4jl^L>- jj^ (jiLi^. ^jI 4J2I J-^- jjjSjJIj 
4jSLuI£LJLI sLj/J_L^JI jLLj/I ajsLo jlj^Ij jjj^lS^jJIj 

«Lva3t ^j t ^jJjoAj 2i LaS . £j fl**(N i ii1-5j^lOI 4_*_aL>. (-J3 

ojjSLII Jl#j«-4j 3JaLLaJI p ml (^a «}LojJ! (^Jl j*C £Jb 



.(jjJajJJ <uJlj .ujLjSLII I jut jl jlc.1 «Lul 5jml i ..a (j_a o^ajLa La ^\c j^tU (^ 

Cu$£)l-j» 1980 jjjiS! 
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ai g**( frz 1 j ' aaj 2 1 1j-«l 4_3LLsJI f a^3W Jut-i /qj fr i A V ft rt 

dJJt ,_£JiJLJ 4JI Jj 4-u-uljinllj 2 j 'I . V.aVI oljlj-ajl 
j la III ^j^* I *_U3_>J1 a! a" ifrl x-Uso-a ■- ■ t aa-ij j-La 2l 
^^3 3_j|j^. Vj . 4-j£.Lii>.VIj sLLOjJajJ! -i j « 3 1 a a (jx. 

J>jlj_a J ■ ^" . .. aj (j^-J-*-*- * ' "*" .' ' a ' -^'j- 3 ^ ^-"' lLLIJ 
roJLaJI (^J (j^aLi. J'C i"i t LJJl>.Ijj JjIaLLa (jt 3 ^JsLla-JI 

jj_j i La ^Q cLuLj_>J1 uj^_al c_£Ljj-t-aj sLojjJaj (—a^-jjl 

LiLUaJLlLi l 3_L*_Tl3 2j o mi j-^-^l 4-l^-AI _\JtIo L^-il 

■ 4 ,M"(->Js I dll * a**|-r all ^ '^ i i --> t I 

/—JO a (.nil MjuLLs JLitHj fQj «LJ1 j-;^. ^ j I'^Ul 4_LuJlJ1 
"l;"" - IjljJLsoj iCj! i j » i i ii II J-2-C J^Li. (_Ja-iji 
(^ (^JlLtJI dJaLLsJI J-^sj Laji^A ^pJI Ciljjlalll 
i 'I I" ' _■ 5_C *--<_«j*il) Jl£lj JLSj .a 1973 aLc jj-ljl 
jl « t nt j-jjuj 4_La_uj-a Ci i u-U 4J1 i nil ^jt CjljolaHll 
jj I + ""j till J (j-a 4-ia-Al j^l L^-JJ Jj jLiJIj . L— A «tl 
Ltj_icj ,j \l ,^1 1 ajjb ( jjs (jr LiLLO.VI (j^j_>J,l 3jJ-2-> 

Jjl>iXI L-JlaJI 5uJi (^ ' iLiiU aJLLSJI j^li^U <j^ 

jJLl . 2 A I ~, -^ 1 1 «JUJ| Jjj i_JL»- (>o SJaLLaJI (_,!£. 
/n I -»■ (j^o Ljr >^> JLS («JL«JI (jl£j liJI jjT j_aVl |jj 

, L$_La * J J-#-a « (J3-iUL>. cL>.I^_jj ^J-uus* 

JL>.| ^1 Z J se i a 1 1 dJLtU cLiSIaJiX I 4ja_uiJI ijluoj 



JLl>-VI oJSUj ■ ^ i_al uij^I JiJJtJ 3jj< mil 3_lUsUI aLjVI ^1 Sji^jlII ^jj-u 

I Jut iCbtj (j-3j • («^e-3 Vj jLc. Vj J0-1L (JJJ SJjjia Lj^j_3 (j^ijtll (j-a d iiaUl 
I j~l xLaj " «_j^Iaj VjL*-a a 2I 4jt-Lj-LaJI ^1 Sji^jlII (jjs I Jj ^LojjVI Jl^=-J joJ 
w J tjaj^j I *jj '*"*" QM 0**" "I 4_aJ_>J uk^ j-r 1 tUQ 3j-j_>J1 
jju-a_a £ojJa^_4_i d 5 la * 1 1 £JLA aL$ILa1 ^jJo* £j£. ^j-uLul ^j^* » (J^L_uHj JL9a 

jLLllj Ja-aJJI ,j_o >LjLa LLLlo-I dJlUj i_gJJI eJsjJ! ^ 3JLjj_JI ^aliaJI 
j-Ll jjL»-"i i i" LiJLa Jljintl Ijl* (^Ic 5jL>.yi ^j .5jsjla lJj>3 UrH^ 
3-oLUI JLl>.VI 4^- 1 1 n a j 4jjLaiaVI jjljjjJLi iSi«ll,| ^LuLlj-JI (jiLlill 

(j-a («jtl 4_a_Li>. ^^fl^. JLpQjl ^1 J 1 a 1 1 (_£jj>. VI 4-K-oLU i_jLjj-u2| jj-a Ltj-tcj 
ijj-j-jj ^JN i"m da 1 J ) rt *j ' a >■ 'j ^jL-uj 2I <v9j ^ n**t 1 11 a ^jt /^-Aj j-uS-j dJJ!i 

. J/Ujj L_Uau>J I «L_t£jj *jj LH°V^' «LaJL>J < - 1 1 .J a * 1 1 ^jufc * jj LaJ a I J ' ua 
^Ljaia ^j im»I1 4jj-ojj 4^,a_aj?e_a (JUc 1 Iaj 1 ■■' ^jl ^£j 1 11 ill tcjjLUI ^—3 Jj-a^tj aIs 
(jl 4-jj i"i \ 4jCj_aua_o (_g^( i_<IiSj (jJj i IjpLu x_a sljLc SJLs. lJ J2 CuJi-j (j^>- 
.(JjjJaJI I JLA cr^ c - J jL^ u " IJJ SjjLUajJI CjljLso^l qjz Lj ( (J-2jo 
(J-JJJLjlJI (jSs I ' J ' j " (j! J Lfl> 4JI j .^.-^tl V (JLiil Jjj 1 11 (jyk ji JJj 

' - " J ' " .J (0-c.l— uj V «LtaJlj SjLsjiJI jj^ UaLx-il-l j-jj-jo-(j\ ji*r-il_U 

(j I r LjJLc. Llaj (jVI «_3J_i l_LJI 4ja_ujJI C^Jl^J . I jj'a (j^nt'i (_^lll Sj^lJI 
|_Ll cLali. (_gJJI (djiajiJI (_gjLjj>Jll CjljjJI lLLIJ «LaHi.l Lg-La ' ^ a b at a Sjju^si 
(«JL«JI ^J-o i^sLi (j^. lupj-us LLUa (_^u-II I j" 1 .; ' ^ "- "^ l-ijj-a ^Ijul^j iJjIjVI 
Sl_j_r»JI J-t-^J 2 SI La II (j_a l_jjjlj_a ^j^-> » j i_alj i" 1 »l ilj_o.|j itcjjLjJI j-^ 
, I j" u 1 j^^ ^LijujLaj 4-uj^c L^_it j-ujLlu^I I g-Lig CjuLuj C )^_jj ^—3 4_iS_4-a 
3JLj J_JI 4JaliaJI jjLi^iA ^1 (j^JalJI 4 jn itilj 3jjj_ua liLH j * ^ I J-* <j-° 
(j_a j_uSJl Ja^-i '■" 1 J-^JJ . IjpLjIajL^a d ij ilu ^J <i mla joX-l ai o**i ifrl ^j-a ^.j^teS 
I—La 7-j_Iaj jj_o2l ^1 (&£LI j 1 (j a j -- 1 I Jij-oJIj (_gjl_«JI Jj-ill (j-<J j^>.lj->JI 

LLljLs- jJsj 1 1- 5^ j>>J.I t;r x-o^^! V t_gj mi j II j (^Ljis-VI L&jjlj q<h'^ 
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(jj_i jj . all! 1 JL& joi^ » iLxSJl IjLA ^—3 Sjljl ajl * J (<t1^JJ 7-jJa_l (J I UJL^>. 

. t;r x-oLs 2! i_3jlUI (^^ 3j^' (»J-c *_a d jnUII JpLiL^J! ,3_5-2^=-j i—sLx^VI 

4_LjjuJI SJaLtaJ! j 'I La a -i la « a w La «" Jj 1 a^ d » 1 n" ( _ ;r 3 ujljSLII IjLA «_2j 
w I c 2 al La II «_ Usj j^l Jjj ^~" Jj^' (J-La-aJl ( -5 -^3 . L#j 4Ja-ijj_U JjLjiIIj 
(J-LajJ 4JxSj-mJll L^jVLaZo-lj L<JL>. 5ja LaJl JJ-JJ ' ^j^ (_£j-<J (^LtJ! 'j» iaj| 
«L?e_La d 1 J v L&j-joJaJJj 4_Ljl^J1 j Si ' *-« 1 1 ^^^ t. 1- '^- ill 3jj)j-Uaj «Qjl$j ^—3 
4aLIai) 3fil"iAJ,l j^l LaJU (jJI jj ^""' 3-S^-^U! 3" mil Jj-i^iiJI ^J . 31>.Lcj 

oLk^pJ.lj jLtJI ^Sjjtj^JI SJsLkJLa S-ul^l 3JaLtaJL> f juj li^p. SLjlJI 

3j ' ' t 5 -^ (j-°J •<_P = J^'' (j-* 3 ^ O" 1 ^d^'j- 3 ^' SJsLtaJI j<u jj^>J!j JlU 3 al U'a 
IjiaJsj ajl j~f Li jju>-j|jJ_L^J! (jJlj SJsLtaJ! J j r r-i La-a j 4jjj_>JI CjLiiiJ,! ^1 
4 j 1 11 n ."ill SJaLtaJI pj_Uij_a ^1 3j ' "'** f-jLuJI (Jj^iAII ( _ ;r 3 Lalj . I j I lSj 1 ■■" 

cQ_l«-&2 d ji 11 a i"itl SJaLtaJI pj_U3j_a ^^ «_<_ujIL!! ( _ ;r l^. LlL»c jlSj J ,*.!<* J*\ uiJ 

tcJL^ij Lcjjlajji Ajiii ^1 LiIjL>.j .4-iLlJI 4-5iaiX I <_2jijJaj 4jS^Lcj ^jjSLII 
J^»- j-^' (Jjj^LiJ 3_ajj>_a (^ i_x^j (jJ.j aL»JI p^LUVI jjj (jJ. Ljjjji23 (^ 

.fjjjajll 
Ljjj_3l JiJSj . I J j 'I j 1 -«j SJaLtaJ! JaAa. pjjJaj-a (j-aLjJI (Jj^aAJl JjLujj 
(jl . L^_i /j_la-3e-j (j-J-II SjLjIjUil 4 j<i it^U Ij-Iaj pjj^sjll I JL^J L^sL>. ^1 1 --'a 
JjiLtlJI (^3 4-u>l Stll v2jL>.jJ w '^a? <_J Lajj /«JL*JI ^ /<uLaII 41LLJI J-^sj 
l£J>I ^"' 1 ■■' ^jl jj I la * rt jj-a I j* a J-aljtjjl Sjjj-Us ' ■ I J^ cL^LIaJl jjl_t-a_a «_a 
Jj^iill Lai ,«Glj J^- ^ LajLA^^uJjtjLcujyi ( _p=ljX.|3_ajLiJ 3-Lu-uJ 4^LLJ| 
3_LjJljJI 5 al U tl j^l lai, 3_aL«JI (j-ajLuajJI >n_i JjLc1l3 j_ii-Vl j x-^LlII 
.(jljii'mU I ^jjj Laj oVUcaj oLJLCal ^1 jj^"' 11 (jJl ^L^al 
.,_^3>LI 4illj itljill jj^j o-v (_JjJ ^5^ i_iLjSLII J^*J (jl J-alj 






if. Lag I (jjja2Lj_Oj)j-l (jl 4_UUa_jJ1 *Jj'^ ' »* I U-3^ 
(JljLa 0JL& 4jilL3 (_,i^. «'j^>- 4J!j i(jLjiJ^U jLJ! j_«ji 

' -''^ ^—3 fyt i ii ] 3-Aj J*-^' J-*-" ' J.!** tl)'- i - uj ^' ' (^ '*" J' 
4jL^>-Ll1^.V JjJL^. V 4jL£ l_Lg_o JUJ-Uj JJ>II 
^jjjoILj-a^-j JJi-j (-r-*-^ J*-^'J * J (1)-° ^ ulau rt j 

Jujj dulS d * ( ul a 3juJl>. (3"-^' 4_aLat ' " i -»-**' flj 43 Lo* 
lA^ .tJe i nl j 4_LJt_j_LLaJ1 CjLlLulXI * JJ LaJ /^i^. 43jJL9 (j-* 
w I c 43jJ-JS (j_a C^jJ! Cjli (^^ Jjj3j itQscJ i ^1 
L&jJ3 ^>JI cUl_£KJ! (^j 3 ._. -Utt ^^ Sj_L-uJ! 
Or^* (J- 1 ^ l£9^'J d *- .Ult Jl_u_u (_]! Lpejj j3 <J a^tHjj 

4-g-3-J (j-a (_gj uioJI tcjjLjJI Ij-Sj (ji LJ jL>- jJj 
TtJjLlI! ^(JjJaVl SjLUajJ! ^1 LJJj>-^j4^LLaJI jjaj 
J*v nil 4SLUJ! JUjO^I JU^S CLJl^ ^1 dl]3 ^ 

(jj-^ 5 - -i J~ c I Laj i ■■!_' (jl^ 4jIjuJI (^ jl_(J1 Ij a .^.~<Q 



II 






(JjLkJiI \^j q i <aj (ji LUajl f^""" I tVn nu (jlSj .p^jlr cJjuJIj /4^-iIjlcI (jjiaLLa 
,-,l iSlSDI jLtaa.f *J-Sj ig>>-i VJ* *■" Cr^ SjJsujjiII CjIjJ^Ij 3-»I...V| 2<-l ;,^t 
Ij a ulISI (jjjJIj . -> I » u 1 1 ( 2ys ja^jjjJejs SjLjJj LaJlj-loj Jj (_£ji»VI 4_l>JI 

3jj>-LiL!j (JLjjjV! -i £"" I k~ i ul ; ij\£ 4_ic!j_JaJ! ^j* i nil dJjj_>>j (j-1^. ^-LjjJI 3jj^ 
Jj t^l ' "j (<i^j LSUlUta ^1 I j 1 ■ '--j 1 3j^** *j _ ' *"lj 3jujl>- Jjl^LLa i— al uuSlj 

(^Jl LJjJaJ I jl (Jj-JljJI j_jjLi]l Jj< i'm ^yfl 41LLJI 3_u5jt! LJ 7t i ajJJ 
Ji»jj jLuuVI (jl^SjjiJ! lillj^yia .S-lUsUI 43>iill (jJj-aJ! Cr 3 (O-^-^l jdj^ 
jL3j n_il Mi->»al (j£, MjJ-J 2 al ult ji./.^ (_gjL^tr»JI /a^tAII (JI m" i ul j ia£ 
<Lcj-*_uJ jj IajJ (jj ^jl?e_>J1 fO^t-fljl (j_a I imjS LjIsLlo*! lLLLls-I (-r-^-Jl (Q-^^-J («-> 
cLjja-Lslj-a-o! f, i M (jl (L_Ljl_LiJj-j) jc_« 21 0JL& ^JL>. 2 jQ_1J 4 l_Aj-t£, (j_o J-^' 
4-11 g »"i 1 Jj lLj a * II 1— al mi'SI (jl VI i(«JL«JI JjJ l?J^' 7" • • aJ (jlj cUjj/LJu 

4_Lo (J-*^>- J^ A^cdJl /^i^. cjlj-j_o (j-* ^ j»~<w i L-* (j-I! ^-aLual «iaLLaiI j, > . ^ ^n 

.(jJ^i-V I (_ji^. ^jjHil ^-"jl CjLJlSLal 4j (j-tlaLnjll ^U^ fj ajaliajl j \l , ,-. ^ JLu-u 

L^al i~~s\ x-a (oJL«JI ( _ ;r a /y^JgLC 5^2S SjlkHU cjLjVjJI ^j» rr-i ,jjaljj lji£_a>j 

SjjJI j c^a£ jjL_u_i2l (Jio 4 ji^-iLII ^ lalaJI SaJLtJl (_y3j .4-al Jii>-"i 1 ulj . t- A * 1 1 
) 1 a 3 ' j 3 Jl*jJJ CjLjVjJI <--xjL>. ^1 («JL«JI (_j^ jl>. I ,j5^M_«x. 4_j^ J-^Ja (_g JJI 

7t-jjLiJI ^^ (<u-uL>J! (J-aL«JI j-di LaijjL^iAj S^LIaJI j-aj3 {j^ («J ',* . .'J 

jLLa 3«^.Utl ^ ol^^A OJl^ 3alUlt S^^jJ,! j \l ,^.1 1 J^ q] j| ^j iStxll 

^ylc (jL^u'^l 3jji^ ^(i n 1 ..j (jl^ («-^Ji.lj j<u-uL»J! (J-oL«JI (jl (Jj .(jLuuVI *jJ£ 

jl 4_j_iljJLC iOijLS LjI 4_UsIj_C.I 4_aJ_>J I j «jj LaJj jjLlqJLI ijJLfli (J^l »" 1 .il 

(_ 7 -S-lL ■■ I jSLflij SJalJaJI CiJlS I JlSLfli . Sj_aJLa jl S*l_b i4_ujj>. jl djul 1 .1 i4j£.Laj 

J *JJ iaja L^-d 1 Jl^-**i < ul (jL-oj VI (J^. (j^Jtjj (*-lIi «bt_j_LLaJI CjLiiajt_a (j_a 3jL>.1j 

( _ ;r lll ( _ ;r fli (J^LujJIj «-ja-La-lllj ^IjLJr" , .iVI 4_lojS (jls JljSQILij L$-«-o (_J_oL»ILll^ 

d 1 1 aju ■• rt _S JL^-**t 1 11J (Jj (jL_uJ2l (_x^Lo Cj^JL>. 
*L3jL«_o ,j_a J-JJ-J (jL^ L^-aljLit^ulj 3alUll (jl ui'lVI i-^l ui"*^l jl Lcifl 
Cjl j (_S I JLA (jlSj • 4jt_j_LLaJ I (J^. 4jjJa_u_u ^^"1 1 11 a (j-o JLjj-jj cojl J_o Jt-taiajj 
2 al U II jjL^ji ,j_a J-JJ-II t_al uu^l (jlc (jl i.rf'tVI ^jlj^S (jja JU}j Cj^jJI 
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tyoJIaJI \ i h i a II jjic feSlhJI £jJ><) 

I jSjt^ . «QjJ_>J1 9 4_<uJuiJi j " ' aa V J 4-al Jl?-**k ul ^ q**i i u o (j-° 7^>zt 3 3juJlj>J1 
■-"A" I jj'a 3 iil-w J£ e^Jl£ tLSjVI (j-o 3 1 1 nl i .1 (^ 3al Utl c-j ,'^^a JiO ' *' a 
jo-a-ill j '^*- tjl uuVI Jio !>ii*3 .(Jjjs-I Cil ?!-»■ ^1 Jji^i^JI aLoI 3^^' 
I j" « Qj j i iit 7ij J x i i eaj LiJJjl CjLiLc. L^lS Ouli cH^' S^IAJI ^i (_£jjoJ! 
■a-se-flJI i— a I mi'iSI (_f-5l JL9J . LuLLajjj /yfl (j^sLs. (JS i"i_tj I J S La I * a ^j^*.' j-i 
j^s-ljl «_ aj . Ltjjiajj I j« i "j" ( _ ;r 3 <Li£ I *<^»tt 3jj!U! jlj n"i i nl ^1 (_£jjoJ! 
(—^1^ u i ul jj-a J^->»-3 (■?-"' Cjlj_i-£s2l ^j^* * t_£ji_LA '"' >lS (2^ "*- J '"■'* jt_i-oLUl (JjJlJI 
joJj . JsaAlII j ■ gag ^ji. J_i foJutJl (jLS (_£j^?ej>J1 fC^t-iJi (j-* JLSJJu (—Lal-LO* 2f 1 

. «uj J_i j Si i a a £j£- i^i-r ill jj-* JL) 2f j cQjL^j (j-* * ' iylS * Jsa_ilJ1 j i gag ^ji ^—Jl 

j -^ c ^L^lj^I (Jio-ljUfc ^-°_5d O"^ ^-'- '*v}^" 'd *'*' ( _ ;r iJ!-4jL>. j_U liilj ( _ ;r 3 
j I U ,':, Wl . 3 alUtl j \l ,^^ ^^c , Us'a ,j_ujJ ttujLsJ! -il-SJlj SjjjiJ! 3alUtl 
^jL-ujVI 7r f o**( i ii^ dt^tj>o ^jl /^-II r-LaJUAl I j ^ j la *^" j Jfl Laj £j£-^ <Jj (^Jo-Lit 

. LjJjI UJ^d J ^ ^LlaJI <j-° b J lr ^° 
(«i«JI jL 3^sLc 4g.Li3 (jjjSij (^Jl 32LLaJ! j^l in[ (^jLSjjV! jjlal!! iS^\ 

dlj i nj LaJiJLj (jj I i j ' I j 3 al Ult 3jujl>. j vl . ^. ^ ! Jljcj ^Ij JjV Li^.^JjjSilI ! j 
S^Lj/J S^SLaJI i>JLA JJ-JJ Jl^J hjLjuV! I j j a. I jj Jl^ (jH^' ^jLaj^LI (Ja. (<uJlSjJ 
/jlJl j Lgajul d IS i ii <i ^ j-jSj£U1 ^Ltg, jj-* M- ?E d> J J * ' "JL2J ^ Jt-L^aJ 4^tjj-a 
SjjjA^VI 3alUll j \l .^.^ ! JUJLr>oj i3_JL>J! 3alUtl j \l ,^^ 3jjjJLa^ ^^ 

. Ll>.jJjJSiI!3 /«i«J! 3Ix^ ^ <_>^lI! (J^ »■'"'■ ol Vj 3jJL»J! 31LLaJ! jjl ^« 

4aLLaJI 3jsjV ,J^ L5jJ-iJ' r-LaJjV! 3^LLa ^ >U1«J! J^l i)JL*Iu cln^J 

/J ' aaj ^_ysji\ ty\£- lJL>> f«j?E_>JI 0\ j ♦ i ^> t j^jj o mi (^i-^ ?^'9-j' ij-^ JLuaAJ 4_ii_3 

.3^LLaJ! 3^jl (_)-><J 4 j i <i j I -i t^a. 
^Jl tjl in 't^l L^a- I j IjLL :j_a (j-* JJ! (jJI j jl j "i _t ^JJ! Jlj intlj 
^j-j ^jL-ajj/Lb . ^j. u3j^M«^-l»-l]I )>^ o**i i hi (_£ :* )lj_>J1j S 'V J * ' ^"' (^ ' 3, ^* " t * * ' a 

^jj 4JI V? i3^LLaJI ,3-a -J qJac «!jj^ =LaLo? 3a.Lit.l Jji.illj 3>^' ^Lj^ 1 
^j j« usl\ "-1 LgjJ l« lLIJj > iir-i J-^J 4J 3jL^J V IjLs-lj LajjJa O^jJ! Cj! j ^^ 



IS 



.(_gjlji]| r-LajjV! J c I a 1 j 3i!l<ill.l 
J5L2! ^jl\ j la * * i "j (j^ol La-Ha-VI jjj ^Lh ^-*^ Sjjj^iJ! ?ca^La JjJ->uj 

1 ^.-».^~ j! Lg-SLaj is j-II (j-ojJIj JUjiIx^VI SuijLiJ! 2_JL>J! 2JaLlaJI j^L^a 

jl_Lli.l tjl i ii 12I /j I c £j\ »"i j i .1 SjHill 0JL& (J^L>- (jr^J •''-^ ^J .' "*" """ O' J' 

3j * ' "J J ' """ " * ' O"^ 4JaLtaJ! (jjs 4i>-L>. (j^-al-^-J ^^1 ' "J 1 " lS 1 -^' <3i>^' 

:2_JLU! t_4Jl_ajJI ^JU^ (jILjlII jLUt-LaJI (^ic 2JaLtaJI *ji»j (^Jt 

2alUlt 2LJUJI j^li^.1,1 * 

2alUII ^ya (_£j_jJL2iJ! (jjij^JJ.! * 

.4Lj_J!j aijrtHiiU j^Ii^iU * 

»3^JLi j M.jtl Jjjj ^pJI jjL^jII lilt 2alUlt 2_JL>J! jjL^alLi a j 1 a 2 1 1 
(jji LcJI (jia-K-l (JljLa (j^i_La . SJaLtaJ! (jja (H^jL>.LloJ (j-a jjiVlj ( _ ;r <j/Lu/2l 
, d al U 11 ^j_a p j" ' 1 1 laj rt (j-* *j-^ ^ J ' '" L^ jLssjUj^ 1 * 11 iii~wt ty±£- Q^J^xau 

cjLl>-L>J! Jt-j J^~H (^ cjlil^pJI (ji^. judju JljLa j^>-V! -i g .'--»_' jji Lai 

dji 11 n i"ill 2JaLtaJLS SjjLJtlL! 2JaLtaJ! jjL^iA aJlJt'i h_i -i j Cojlj Jl-><-ij i4j!j_>J!j 
j 'I .^.11 aJ-it (jl V! . 2 al U II j^^a d"l .IU"« i_y^*-i (^i^. J j Lajell 4-ul_a^Jlj 
(j_a (ju_uj 2 1 d ^i £"< ' '• i La *_a «L)jLaJ,Ll J^.Aj ^1-J-aS ^L-a-j^ d)1!i C' 1 njl «L«_aH^t_a 

•Lg>*' J->L^a 
■■4-u-uLut aI mSf afiMj^yJI (<sJL«JI ^^jJUJI 5alUlt j\l , ^ -V'""' LuSLaj 

2 al ta tl j \l ,^» /1 1 . , ,^r- J< uij (_ylll c-^J 2jjjA^VI 2 al Utl j \l ,^* -| 

' -i 1 aj j 4jJL>JI 
2 ri 1" -sJ. I «Lcl^JLi /a^tAI! -I 
. U A i 1 1 -i_i 

(1) McMullan, J.T, Morgan, R. Murray. R.B. Energy Resource and Supply 
John Wiley and Sans. London England 1976, PP, 66- 93, 342-344. 
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iJa-al ■■■« [J& 4-uLij < j<ll 41LLJI j^l i^-ia dilju vj.^tlj 2LuLU jjL^all -2 

l«iVl 

Jl <n"n .1L1 <Lj5Li>gSIll 2al Ult jlJjj <"«IU-» ^ L^j . 1 , .-. gja iyjjJI 2 al U tl -3 

.SjjijjJ! cj^LcLiU ^yfl (_gjijJJI j I U ,V.VI cjLJux. (2^i 4joI_LII SjIj_>J! 

<wj£a»2I jdltfil -I 

£)_C ??-J-> JL9J . *I^J1 4_ajJL*_« ^Uj-i (_£ c ^P fc CjLliIS ^Ji^o {jja L * -lqj > . C^j^Sj 
jl ^j-Lt-^j i4JL>-^mJI (Jirtlll CjLJLjju jjQ]! 4-o.iJlC jljjs OJ^ (Jiir*iil I J-& 
(jlj .ilj-U a<XJb (_j-a 2 J3I La II (j^j^e_a ^_fl J-^P ("J *Li>.^MJ! (JLajJI CjLlLoX. 
j 'I • ■* a liJj "1 i"i 1 j 3-ja 1 a « 1 1 I J.'J^j"' (_y^ Jrh!-*-^' O^j CJ-iJL>.| JlS OulS 

^LLLS ^j-j>.1 t <_il ajlo (j-* ^LdLLrca >. 1 1 11 1 (_!! cLsLUs! (jj* ^jji *^j Jig lh^)^-^ 

Q^jj£LII 4 j 1 11 1 1 ajliejj . (j^j^SLI! Jj 1 11S lj (ju>.jjILiiI!j tjua- 1 nSj^/lj OujjSLJIj 
^L5_a jo^e_flJLa ij^i- I (j-JI j J ir\ a £yi Sjjj^^VI j^l tr\{\ (^ cJ^J-JIJ ^^-"j 
(j^jj^JI d 1 1 im ' " 1 * ^"j I 1 qK (ALC ^Js mi 1J .^-j-uL-ut fJS> m 1 (jaj^Sjl (j-° UL^-*- 1 
(jj^Lljj il jj'a 4Jj|j^r»J,l SJaliaJI 4_lO ' " ■ » flJJ I SjLil ^^ CjLJjjjijj JLl^J! jl 

:2LJLiJ! jljl! jjJi 4jjj^.VI 4^LLJ| j^| ,^ a 

trt-nriTI -I 
<Ug.Lli.aJ I SjjiJI j Lac (_y3 vjajll j i.^^C (_£jl3c_>JI ja^t^JI djn itl Cjj^Ji 
ti^p- (_p3j^! (j-o (_Jjj>.| pLaj ^1 4JI o»"i 11I j i"~i)l Lj-iaj 4-ujJlJI LijjjI ( _ ;r 3 
jj_a p'j-il SjLC (_gj^a_>Jl p se ii II Aj^_fl_a 04r>0 r'jjjjj . 4JLa (jjjjJe-a j^jjj 
(jj^JI 3jL>.j ( _ ;r 3 Sj^jjJ.1 4^LlaJ| 4^aSj ^j uajdl I j'^j~ (_y^ i_iJCisj Jij^jJI 

Ij^yft j«iitA]| p'j-il (O-Alj • L^-La 

illLJJt-I 

3jLa 0_>Jlj . c ^J-^ <—) Lj L_i_tJ 1 L)L»oj Jijj>.^j j-uCi-i (_)J «LuL^_i 3 j j < <a * jc^t^ ^J! 
p. L1 1 (j-* 3j-_j_i£ 4-u-uJ /^i^, (^^flUseJa L^J^^ * ' (Q^ 6 -^ ' p 'J- 1 1 ^-* ^J LSJL Li ^^Jj-^ 
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6Jb-Vxll oJlbJI \jg>$}$jSj 

<J JJLO jJlOJJ (jis3 UQ.J' a *— *"' 4_jLu^ij (—ll o^. tiltiJI jj_a fCjLujl ^—L^Llo^I *-Lu 

,_£j^*_j (jl *Js^lJi,! (j-oj • << ' i " I I (_,-3 (jJa O^tS-^ (Iff * ' ■ "* er^'j^^ "-^-^ fl" ' "2 1 
j Si < a a ^jl J-a I 0"-^ - ^- i - i5 ^>* ^-*- u ^ l£^**' i u a (j-^ J ' ' a ' I I J-A ^J^l *" < nl 
JlJJIJJ (jic: (iitil 4jJL»JI oVLaJtI<-uV! j^>IJJ .(oJUJI l^ntj ^^itl iLsliaJI 
4^LLaJI J-jJjj i " ' I La sc a (jy^J ^dj'j-^' SJaLLaJ! (j-a Lg-J^-^j-^-' U *"**.'■' Jj^' 

jij^>.jJL! ti^JI pt"" l£_jj_al (J I a i"i j Lijjjij cr^J^^' jLxjVI LjlDxj 
ij-a */6l (j-IIj^ ojl^.j (^JL^jjJ! jU^V! illLuj ('/97 (j-Hj^-) fdUJI ^ 

. cit^Jl (j_a (aJLuJI _}jl^_a 
r^jj-jl p — *♦* -2 
iiiiiJ! Jiju /o^e-ill (JJ^J 4XmLm ( _ ;r 3 4_uL\J! 4JiL>J! ( _ ;r 3 ( _ ;r J-Ll! ja^e-il! ftJL 
jljllj «Lil (j-a 4jJLc <U-uU (_yLc 4jIjIo.LS d (.aSI , ^-^. £jja j_u£L)l J^iiej J-&J 
JljJlkJ! ^yfl J a t~ i iu iij-o~ Lijljjl ■ La i "J (_y3 O"^' rcse-ill J^JJ J iSj-jLLallU 
jj^je_a jJ-Ji-j i4_ljLij_^SLI! 4^aLLaJI rJU>« <^^J ^J*" I '.^.tl ^ys\j^.y\ (j^s 
i((j^-jLa (j^jia (_£jLcuj Q^jJjjj) ,jJa Q^-lLjjj 2 (_yJI_j^tj (-;r tjJI ja^e-ill (j-a jaJUJI 

cuLVjJ! ^ '/20 (jJI^jvj Ly lxbj. u J| jL>oV! ^ L^la '/70 Lr S\j^>- J-^-jj 

• WjUJ' JjAi I J-ZJ (j-u ^ySLJI pjjJJ J iSjUkjII 
: <j j\jl^2^\ p^-Atl -3 
"J J " ^-^ 4jjlj-Lafl SjLa /tlij 4J 2 (Ojj/V! I J^j w ilj La-SJl (O^e-ill ( _ ;r CJLj 

jljJLl (j-a '/40-30 (^Ic ^MjU^ll jajsiAll ^jjsbjj itiJjSDI r«Jtaj jLill r^V 

Lo ' jL«-II ?T^-"S cr^ J " *"' ' ""' Cr^'-S 4-iJjJ^Sjj J j ft jljjs (j^ 4JjSilL! SjjLLajJi! 
(jja j_jiVI «j-><JI (_j ilj La^JI (a^ejjl J'C uiJj i«U,l (j-a dljlq <U-uU (_y^- lSJ-^^ 
> I i J L»i i Ijl uuJlj VI <<"n .il pljj^l ^»Sl J-*J (SJtAJl (j-a /«JL«J! ( _ ;r LaLLO.! 
jL=»o z 1 i-JLLLa-i ijj-Ls (J^jJj^P 6 , 7 (—Jl^^ w II ) La^JI fa^t_flJ1 (j_a jqjL«j1 jjj^t_a 
i-lULla-iJ '/ I 7 ^yll^s. aJLajll CjLjVjJ! Lilb-aJ La-Lu L^la '/62 ^l^s. ( _ 3 ILt3jjjJI 

(jj^iJU (jjs 7.5 (^l^s. j«_Llj i_g JJIj ( _yaLxII *j^>J! Lai i3_ijLiLa g) < < .■ > ^ <^tl 

.(_£jj>.i (jJaLLaj JlJl^JIj (jLiLJIj LJIjjjj/Ij Lijjjl (j - ^ J '"'"' '-'^ 

: iIa.aU I -i_i 
(j-3 4jI J_JI ^yfl dJLaJtl^! pLij iaLc 4jLa (^Jl^*- Jj5 .UAMI i g .~.r.<\ 



16 



lyoJIaJI \ i h i a II jjJLc feSlhJI £u><) 

«L>.LLilj 4_Lc tit^c—J! 4-j^aJjj£j i".lA", .1 Lg-Laj 4jSLjj_a2l SjLxjII CjLjVoJI 
Jljlj («JL«JI (_y^ da aJul (J I m" i .il f-j-ujJ J^J 'uO - ^' (JJaLLa ^1 4-11 mn nlj 
d ^N j" ' "I J £ *^*-^"! ^-> « Juua ' " I J c I 1 aJJ J-f^ (J^ uU A-uLUI 4-lIIjlJI i_jj_>JI 
, 1 <t\l j", , ..Vlj £-Lj_iVI tixj^s. (j_o 2 al U tl j \l ,^» * 3_aJ-3_a ( _ ;r 3 tt j 1 r-i I ijjjjaj 

^a_il__i-a_>JI /jj-J] x— jj i u il /JS i"i tl iJl^j - La ajul jl i ii**< u * il 1 < nl ^j*-* > J^aJtjj 

«L9i_LaJ1 4_u£ pLoJjIj 4_uJl^jj 4_Loj d la J 1 ■■ t-^p* (j-a L$J x-ILalLi (~J-11 4_uLjj-Lill 
^Lj-a Cj^Li^sIjAI (JjLu/^3 . 4jVI m"n 11I jJjuj *LLa (jjj-JI 3^>-J (jr^ 3Jj)j^>J,l 
. 1 La flUI < " 1 1 3j ' ■■ rt j kaj 2^aJ *_jj-*_oJ1 (J\ mil I J-^j % i"i**< So *_i_u^axj (jl L$J (jiJ La 
J *C ui j I j ''"'; (jx. ' aJliej V LjJSL! aL>JI da-dlll (j-a f I^J' SjLc tiJLukj 

3_ui^ ^1 - U AMI pl^JI (ji_> cjL9^to.VI (jjjtij ija^tAII 3JL>. (^ Li£ 7t i>ilj 
jljj.1 ojl^J (_gj_Ua_«JI (_gjL«_LSLII i_xj£jHt! ^{j \-&j£ S-u^jj^jjJljL^JI jIjJ.1 
4jjI ala CjLlo Jp-jJ '^^i^JU ^44^' -^'J-^' c^l SJiLUs VLjj i4_uj_>JI L^jljjlj 
j^iu aaj>Jl (j-a C <£>^-J' S J^"JJ "*J J * Cj^T ' "^J*> 'J tlf^-^JLH^ J t —*d>^-^ (1)-* 
I j Qj a* JLJLc CjoJlj (j-a £ Lc£- t^Uj La t. 1 1 1 n 1 4-LLaAiul cHil SlLmJ I (_J3 d j il i nil 
..I- AMI ^a (jja-JI 3-^>-J (_5-S SJaLLaJI jl jJLa ^j^£- j3Jj <J-5ap-J (jl (^1 4aLJal 
4-j-j.c^aJ (JluL^ . t- AMI j ^ 3_uojj£jjJLl^JI j^. jljll 3 j 1 ui (."il°) I aK dil jjj 
4jl A", uua ^1 ojjj^jj d".jA,^.".l 2 ij I U 1 1 . - < I j U ^. 1 1 tiJJ jj Lljj J-Sjj i J ■^-ai 

.42lliJ,l 
i_i_LiL>JI aL>JI (jjiLu/I (j^Lc ' t- AMI pljjl (jij j-J-«-i j»J-23 La ^\ S^LJslj 
(_gjjl jjJjLiJI (j-a 5_JLc 3 j 1 n't (jlr (^jlbej ' AjAA^tl ^LiJLa . Jjii'tl aL>JIj 
j-jJLt-a *j^>* ^^" dJJ JLij (—Jj^/I j-jj^IUl (J^.lj-a ^_3 ai_>JI - La A M I ^£_ ^J . ^. A* \ 
iaLc J 's uiJJ i Ltjjj£jlJ J-J^l ' J - ^ (j-IJ ?rLl-><J (jr^JI 3_Lj2l!l ^Ijll jj_a Ijj 1 n't 
CjUojj^jijJLl^JI (j-a 4_JLc a_j-cuj (_ji^. (_gjJ^=J Ij 1 1 iu (jjSJill ijluJLs. da AMI ^La 
tl 1 1 11 I ( -5 -Lc (_gj-lje_i_3 (J^SJlII (<uJl^ it- AMI Lalj j_u£LII ^^j^JI (jjjJI CjI j 

.«LA_lA_>JI CjLi^jjijijJLi^JI (j^ 'LjJLc 
«LjI «L_La aJLrtJ Aj faJLtJI (JjaLLa ^j-a JU JjlII (_3 1 La A M I ^jj^-^-a j mj i ij 
I a I 1 1 j A" A" j^jjI (JjjJI (j-a JU JjlII i £]l ' j'*» dll j ^«-aj i(«JL«JI CjljLa (j-a 3jLa 
4_5_La_La j y »" j . L^jL>.Llo.I jIjj" i nl ^1 j La 1 eajj I JL& SjjLLaJI jj-ua^a ^1 
(j-a jiiSl (j^Lc (_gjiso L^JI jl ■ La A Ml 1 joJLtll (jJaLLa ( -;r tcl (j-a Ja 1 ujVI (3j-<iJI 
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oJj-VjJI oJilbJI UpijJcjxi-i 

- la axil (jjj^eja j^jllj i la i --J 21 Jjj-iiaJI ^ 5 La * rt /^-^J t4_Lo /oJ LftJI ^jjj^t-o ' a t * « 
jLLu da-flllj (—LLc (jjj^eja {j o (<•> jj-^ ii ^H> JL ^' S>j3-^^-^ '9 /T^i'^H 4JLLa_Lo ^—3 
, U , ,,jVI Jjj.ijl ^3 cLJjjjjJ! (jJaLti! (_£jjo (J-Laj_> Q^-lLo i_kj| 620 ^l^*. 

Sjjj_>J!j jj_Jl>J! Jjj ( _ ;r 3 4_ujSLI! ojla jijluj iJ-lojj q^-lLo i_iJl 350 ^l^s- 
(jjj^s_o c_u_u>. (j_o 4_ljUlI! 4_ujJLI ( _ ;r a ( _ ;r j T LajjjJ I jL>oV! ^^Ljj i(jl_QcV! 

'/ 13 ^l^sp- J->L«J La |__g? 'JtJ^JJ UirA^ L -^'' SO (jJl^a- ^^^ *^ i! lL=lA1!I 

. LuljILi_o1j 1 j tut (3j-*-" * M t^-g 3j^-"J ■ ^ ^jj 3]q 4_u^_L>J1 LSjj-al 

: i _ T Jt.u<iaJI jLitll -->■ 

(j^o /sJLlI! dJ^L^u! ^ ij^jt^! ti^o- (j^s 5i!li!l <Luj_U ^ jUJI «_2j 

l(J ILtJI tiJM^uVI J^ua-a ,j_a '/. I 8 jLiJI JSLAj il tdaAUIj AJe-all JutJ ilaLtaJ! 
jLiJI tJ9^J 4-iAjS >j ' ■■^"t «U_ol£jLa 4jjJa_i dJLLA ^j <n\°» i La aJul «UL>. ^—3 L<£j 
4j_«Jj«JI CjLjjJaJjl ^ejj i^JJI lLiAIII c_o>l r^iU jLiJI ^ila dJLi^a iLiejjLj 
^Jj 5 a* c-Ll i f ft^g i4_j_o^2j - La-d *" ^jl aSJj ^—11 Cj.it /^-Ii J-al^JtJu 4_ioSj lLsjj ^—11 
jj-* j-^>> i p^- 1 i-ijl f A fQ-j - La ajul (jj-i £JL>.j jLiJI jl>.^j C_*-o* /- *j-Jaj| jLiJ1 
a j-^Jj i/«jtAJI (jj-vi ^1 Cj^I (jH-II (_Lal^juM jjjLLu oj£j ^' ^ It" «J (_£ JJ! jLiJI 
ijjjjLaj jj-a <L)^* <<•> j^ji J-*' J>-*J' tj-* OJlj-^'' J- 1 ^^-^ (J"-^ «L«_<iIIjt_a * )1 i < u 21 

9-ljjVl (^ 2 al LaJI 3_«_i2 (^ L^>Lli.l (^Jl I JLA i_^jjJI l^>Lo-! ti^jjj 
4.4^3 , U. ^t (_ylc (_gjHitj ^iila LuLU (jjs r-j^jr" i nU jLiJLa i JjLiJI (j-o 4 a b -- 1 1 
.((«jtr»J! SjLs-j Cjlj (_5-S) "-^"JjSLI! (j-o 77jL?-" i ii U jLiJI 4JaLLa 
i_i.LL~L.a-i L_utSLa aJi^ Q^jJjjj 2600 ^\^>. jLiJI (j-a («JL«JI ( _ ;r La Lxo. I ^-LjJiJ 

JjjJIj '/. 10 (jJ!^^- Sjl»-U! djLjVjJIj L^lo '/30 (jJ!^- ^yLiaji.itl jUoVI 
ii.LL"i-qJIa dijjVl 2 -i La ! " ^ <Lujj-11 jji. JjjJ! Lai .'/. 15 (j-!!>^- 3_ujjJ| 
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lyoJIaJI \ i h i a II jjic feSlhJI £u><) 

(j-o JUJlJ«J! jj^-J (_j Sj~tl «j-^><-!l fjj-yj •(J-'•'- , -" (_jJsI.lo.VI (j- 3 '/-10 iJT l\^>~ 

.CjljLill i kpae a __ r 3 /«JL«J! Jj-i 

(_£j}LJll oj2l\ (jJI 4_uU! j^l i^-iU 2JsLLaJ jLutjVI a! jiel^u! JjjLj -JjJU 
4-ajLJr" i ii U j_lc!j_L!I _j^*_' Jji i"i"i __ r 3 jL^J^I aLus oiului! <^p- (Jj*' 
2_£jo. _jl ^j-Lt-^j 4—1-2-3 1 (^j 2! j_i_c!jjJ! OuLij i^jj-LSjJ! j^lt<" Jji i""it 

, U , ,,jVI ^j.iJ! 4_2ia_La ^^a 4jJijjjjlII Sj^cLlJI Cjj i""m 1 j iCjj^Jaj JL3 ^jJjjulI! 
4-LC.LL^aJI Sjj!UI j Lac _^J '3l>*^'J ^JJ-*-" O"^ Lliljji)! J-^-i (jjiaLLa _j^*_' w ' a 
CjLjVjJ! ^1 I j *" cA2jj!j ' *"'^ a _JS i"i_i LjjjjI (_j-3 J-i^'j-^' (Jl m" i ul j iVitl 
_J _< » i"i J j ^HJ-^' ?r i«a (J <a mi "it j-lc1^111 CiVI a***< i ul l_Uaj| Ci* i <i^$ iSjlrtjJj 

■ ;tj i nill CjVIj >_il uo.VI j-<i-i CjVl 
,-il U -> aj j ,Ul -.tl c^jJI __ T ^ 4_ljLU 2JaLLaJ| j 'I '^ a a j j a a Jqjjjjj 
3-aLsl x_a (jj^ljlu J ijL_p2l OaaLuLa (__ r Lc aL2j (__ t UI =LuLjj^£LI! 4JsLLi!! J-jJjJ 
jL#J ^1 oLus j^oJ «Lic I iu.^VI CjIj_lx-JI (JjjSuj JjJ-loJI *LLi CjUaoJU oJLfli 
J S. i"i \ 4^LLaJ! ' " « I La ae a Jji i""i J aSj «Ltl _j-a Sj-uS CjLlO j^jj (jLa-Uaj 

(jj_aJ! jo-ljl ^1 jL_jjV! tiiaLjLA (__ r Lc 4^LLaJI cjUa^ta ^Liu! 3j£La ji^jlj 

2 al La II JU-Jji! 3Iaje-a *Luul 3j£Lfl Co.jJa ijrto. 1870 aLc __yJI_<o. (j-^U! 

(<uj 1886 aLc ^ Sjj^jII 3-LajJ.I ^ JjulI! Iju j^j i!jL>.LucijV>bi/ jti^: 
iTib (j-aj iJa!jLi_i_a 3 ,75 JjLjlj I gjiLLa ojL^j 1 1895 aLc (^ I j l j* , ' : "' 

• Wjjj' Cr^ l£>*"^" .-»IU-wt I (jiiJLJ 4-aLal ( _ ;r l£. JjUlII (_£>»J (j^ '-'^>ll 
3_ui^ (<s^»- (jlr 4-ijU! JLlIjUI i " 1 1 La -> " l _ r £ 3_LaL$JI 2^1 Lajl 3_l«^ JUjjjlJ 
(jJJjS j-l! (jl-LaLlLlI (j-a (_gl d^i^ ' " ' * ^" J I I aK'^ i*m ' '-^J S i ■■ 4Jsl i na ( -5 -l^J «HI 
4_ljLII 2 al La 'I oLiajx-a JjulJJ , 2 U ^. 1 1 ^ dHa[£J\ 4^LLaJI 2.^ i.-.t^ljl 
2jjlj^»Jt 2^LkJI JLcIjJ cuLka-a ^a 2_ijLHLi '/90-80 ^1 Jju£ ^^ 2*La£j 
ljr £ '/.30 (j-C Ji-JJJ V SsLiSLi J-«-«J (jr-^'j lSJJ-""^'' -Jj^jJ! J n »"i i iu (_^II 
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«_o Ci I j j -»■ j 1 1 (jJjSij JjJUjJ! 3_aLa 2 4-aj^LU 4-^Ij-C.j . Utl ^j^^l ,^^-tl I jj'a 
f-LojjV! (ji^. £ *-'J-«- a Cj!jUJLr>o J^J-JJ 2j '^LlU rUj^ , ,,1 ja^^La f-Lojj! j-^JJ 
(<u!H3 (jH-II v — ' '-'rh 1 JJ-*-^ (j-° d * *■* * " Lc'j- 1 ! i-ilLut jl dl! j *Li! iLaj-S i ■ ■! JiLaal 

. jLdl WaI , ,, a CjLcLijjl I a b ae a 
(jrtJ^La 3 ^l^v (JL*]I (^3 3_uLU 3JaliaJ! j^li^a ^ 3_LaLCJI 3JaLLaJI ijL3 
'/. 16 J 4-Uji>J! LCjj_al (_^3 '/20j Ll2j^3| ( _ ;r 3 ^ J * .'J Cr"-^ L - tJ ?"3^ 'J^ljLi-La 
( _ ;r J3LjJ! pjj^JJ (jr^J^^' jLsoVlj <jf LaaJl ^^ '/. 16 j Luj/I (Jj-*-" MJ-^" O"^ 

4 j nS « I xJ J-i-l c_cjL>. (j-«J •l£> : *"' (jjlaLLaj Wjjj'j 'Lj-II 1 uJI ^i>-°' u^ 
J.>LtJ La i^l i JoljLi-La (j^jia I 50 ^yllj*- jJu-ajJ I jufc <j-a 3U~ii,iU 4aLkJI 

5 j . . ■ 7 T 1 o jut ljLu,! jlx! l5j-«j j • 3_JSL!1 3_jJLa^.VI ajaLtaJ! j-a ('/5) j^-JI^ 
cuLUjtA*LAJV^Lt" a^Kll^l 4jjLU 3JaLLaJI jjl^a^ J.M ;~ . ..V a ■ ^a^. ; 1 1 

i <t\l j", , „l j£\j " jc SJljjlj OJ^ " LJLc S^j^m «Ja!jJ,| (j) Sj^jUtjj 2al Utl 

3_ljU! 41LLJI jlJj3 cuLU^tAj^il jLa j^j^I ^oJLtil S^uJlLj .3JaLLaJI 

j I U uijVu i_3jjlj La ( _ ;r Lc. LJLs. dl n»" i utl 4jj^a_iJI SJsLLaJI i " ) I La -» a (J-aju 
jjja SJaLLaJ! t _^a^ii>-" i .il Sj£La j»a-23j . 3-Jj jJ! d L-uLil Sj^La jj-oAj J-&J (_gjy^_Lll 
jj^jja-u I j rt J ' aa 1 tl^>> I ^31 Q * j La uuj j ' gal ** II ^j^* I (jl /^Lc (_£j)o_L]l j' La mJ 2\ 
S^Lll jj-a ^j^>» jj^tjj j CjLci ♦ miIj 3jUJL>. ^1^_a jj j la \\ La ■"■ 1 2f I ^j-^ ^-t- 1 J 
«_a aljlLa uqVu L&jjJlj j»j-2j ^jjs-I CjLijjjjjj ^1 "laLual 4jj|jj>. 4^LU ^1 

V! w j " I j V J i .1 1 1 .1 "a (J^Loj 4_lLsj(J! ijjut j^c I uiJu tjiSL&j n_jjj>.l ^jIj i 
jj^a 3j_u^ 3_ui£ 3^°l3 SjljJl>. jIjjs ^jJI jl La ^'"'.M 1 ajLLUI SjUI J^ Jj^^cIj 

.SJiLkJI 
235-aj_lJIjj_lJI (_j_4 ^jjJJI j I La uiJVI cjljUr ^yS 3U<"i.iU S^UI jl 

lf\scjS i238-aj_ljIjj_lJI j <^»*f «_a <buixLaj| ( _ ;r 3 4 Ijl 1 ^ CjLuiSLi J^JJ (_gjJlj 
jl q ' ■■ 9 ijr-^- -n u^5 *" 431^oj jL3 235-a^_j_i1j^_jJ1 j • * '"- 3l^j jj)jj^a-u a J LaJ 
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jJ^LfllJI Ja i lIj /q_i l!il L«lj i ^J- i ^JJ -1 ^' ' '* i_^i (J^-LfLLn Jjj^Hj jJi^ uLajljjua 
.J c 1 A" 11 3j1j-j>. (J-Sj 0-3jj1 CjI J /_fl ^jj>.j d_Lj_*_a Cj 2f J_*_4_i f] LtaJe * <Jl<_trtJ 

o^lj^SU ,>mi JU.Clo.1 o^^L. <jLa 3jj_d! oljLUIj JSIj^JI JUtl^L 

, 4 I Q I I u '1 

Moderators oLjjLgil JLajLL-uLi SjjjIII o^LcLill ^& (JcLilJI ilaxi a «jj j 

jl (_gj|j_(J! J C I A ". 1 1 j^j.a 4_3ol_iJI CjLJ^jjjjJJ! 4^.j_<j/ (j-o J->JL> j»J-2j (jjJ-II 
4*LL1 jl dt-tBlj^>JI jj-* U i ' ^** J a »**' ' ""' i-ilj j ( j-iA3eaJa i L$_La ^j^>- ^j ol i gaj rt ' 
CjIjLjlIIj (J5lj i ntl 2U , 1,1 aj I glaj i_£jj=_j3 J<* I all! ^c 4joLlII 3jlj_>JI Lai 
4j>-jJ (^Jl pLajjV! <j-a J^-LiU t-J^ SjIjjs. 4jvjJ jlja~i»l *-it tilijj SjjJ.! 

Ijj i^a VI <j-uJ l£j>J1 J^LUI (jLa oiti c^J i ^W>^" 2JsLUJI rtujj 

.4jj!j^>J! JlJojJI CjLLa^e-a (_y3 jLiJI J I Ja-iil! J I (C^tiJI (-;r i^. (J-«-»J (jH-" 
r-LlJl 2 jjl La uuVI SjjjiJI Cj^ic.LiI.1 (jlr 3_i3jJLl.l 2 j il i nil ^ljLjJJI (j-oj 

2< j o 1,1 II (jljjjJIj (j^UIl 3'j^^l ij^- 2-jJUJI SjjLaJI ol J 3jlAXI jIjII 

CjLljLSLII (_j lr Laj_ljLjj r-jLJJ! ^1 Lgjj . ..* jU-i^ ^JJ (_gjjj i^J-II j-^^l 
(J <1 t~ i nU (_gjjjjl .ijJS^JI (jl ^^3 jji. VI J-o^il Lai .(jl^o-J CjLiJ (j-o 'LpJI 
238-aj_lj!j^jJIj 235-aj_ljIjj_lJI ^j L^aJLc (j-a (jjSJu 2jjjJ| 1 " < I U -<■ 1 1 ^a 

j-ti. 2I (jLa sGLijijj^jj (jjs (jLul jj^tlj j j U ui m (_g JJI jj* Jj^l o' f^jj 

td ♦ 1 iia 3_}La i>jjJL)^_A ^ Jjl A^_u^3^ij ^—11 jj^tjj J Lj_AJL>.l ^j o\ > gaj al * A^-^J 
H_gjjJj| (_Lc.LilII 4j*_uj ^jjs-I 4iHia jljjs (jjs (jjSJij La ^1 2_aLU3^(Ll I JL& 
VI I J La .j^ly.tl £^a JjVj (_gjjiJI J^ I alll CjLjLoj L^jl jljll oJ-A 2 K ui aj 
(j-SLal <^ I j 1^ A^ 'J^J^J LgaJl ^j-* J-*- 5 **- 5 3j-aJUl 4-1^,1 ♦ mi VI I g < a ll < o> ^jt 
(jVI ( _ ;r i>.j iTjLiJI ^1 LjjLcl « uil O-Laj V tiijjaj 4-«jI J 2_iL3j C^joj iU^Li. 
(2) Foley, G., The Energy Question, Penguin Books, London, England PP,163- 93 



21 



JlSj i4_uLa CjLitjji. ^yfl L^jjji. CjLjLoill JaAaJ 4 1 a<" i nil (JJ-^J' J-^' OuLS 

%£ (jl VI 3j_u^ 3'- <jX -' Cr^- O^J^" Ijr^ Lgl3 Jj j-iSLflill (_£>>• L»£ SiuutJI 

J Ji ' lO"-? -1 O^L^ t»l aU M t uL>. (j_a 5) j jS 4_u3jL*_a CJJL>.J ^"j 

Ijlj-a JLJtHj O-Ljaj (_p3j^(! j^c !-*J-*J r I liaA] I ^°> 3-jj|jjJI CjLjLojJI <_SJLaj 

*-Lu 1976 ^Lc 4jL^i J^~ (oJUJI (^a 3±aL*JI SjjjiJI cU^LcLiU jjlc (jL< 

(jL£ 3 '< i .i II (j-u-oj (j-^J iJoljLi-La i_iJl 86 (^1 I ^" a I U J ,^"j ^LcLia I 77 
lLLLUjj . JaljLi-La dl! 128 L^aLU «_Lu jji-T ^LcLia 151 (^-3 J-aj<JI l5j^*J 
C^u (j-lJI ji 3_LaL«JI 3_jjjjj| O^LcLUI jjji JO£. j-i£l SjLaiU oLjVjJI 
(^j i I 976 *\-C <LjL$J ^ ^LcLia I 20 4jl^I^o LajjIc «_Llj (jK jl jUo^l 

^LcLla 25j i^LcLio 39 jJjjo^LcLill (j-a jjjj LuLLjj_i ^Lj 3_uliJI <Lu>ll 

o\aJI dilj ^ ^ylLajinll jUoVI dJLu/oJ L-Lu (jL>L<JI cr^ ^'j L^J>3 (j-a 

(jt jj/Lj/I (Js i"i_i j i""i i"'^ 4jjjjJI cj^M-cLiU (jy^Li Lai .. uva ^LcLLa 1 8 i5j-<-u 

. J-igJIj Ijl&j 3_^AJIj 3_ujJl!I LijijjI Jj-> ^ 

^Lj^jj^JI jLsoVI TTjLi- (^^J^'j-Jr!-" <j-° o^^*^' (*JL*j| ' *^N J~" "I J^J^J J 
aj-uIj^jJI (j-a j«JL«JI ( _ ;r LiLLO.I Lai ijjJa i—iJl 21 ^l^sci 4J 4-iLlL>JI (JjjJIj 
«JujI LaJ£ jl j < i ,i< 3J^l2II 5-j^l irVi^VI 3.iKtl ^lc: JUltJ till j JJJ-23 (jLa 

.^^Llo^VI 3_j_o£ Cj.il.sjl JjjriU j* '.ill 
4_LiL3 Lg_il 3_jjj_cJIj 3_jjj_i>.VI SJsLtaJI jjLua^a jjij li-lj" uUl (<u-uLaIlj 
i <U j *.,,.*., „ 3jjJl»ji CjLui^ 4jLjjiiII lJ £ I j*« Ji^>.jll (jl dil j i_alj "i i .i^U 
, <t\l j" , „l CjVjjlaj j \l .^.t I ojut i_alj mi ,il (j-aj JJLalu J i!>L>.I jl ^LvLc 

< a<3 '"' ml U l r J.' a/> (0-ILfcII o' Cr'S J J l '' 1 " 1 Cr^' ^^>-'*U ^t ' L^-*-* 1 (0-ILfcII 

cLilS (jl (Jj I JLA JJ£. j-a^l i— iajjj Vj ij^lill.1 J j-Sli - -■ 1 1 ^a tiJLLaj La -i la « a 
j-uSJl Jl^j?eJj 4j»_uj 3j-ui «L>.jJj JL£ I ' ^**'**' i ■■ jjl_t-£lll i>J_A (j_a (j^j^JLI r'Lul 
' ; ^N J~" "I ^"-^J (jJJ O^ ' Jj * ' "J ' L^>-ljj i 2 .j I U 1 1 el ^^- , Vitl CjIjI n""n .iVIj 

j£lj_a j<utlj 3<l < j~inU cjLl«£L!I ,j£. SjiLa Jii-LlI ^LtJI ^ynnll (^ic SJaLUJ! 

■ i^j^SLII (libljVl) JajjJJ Sj. w>itl IjJjjlII jLkSVl 3 o b i c iLjjJI iiLkJI jjL^ixj ■ T — -^ - 1 1 (3) 

.102-101 u^ 1977 Jj^l 
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lyoJIaJI \ i h i a II jjlc &SlhJI £u><) 

^£1 /«JL(lI! j^a 41LLJ! jj^iejs ^ j-laJil 3-a jJLo I juk J< uij 1 nj ii-d^g"i.iVI 



^jjj 1 -^1 1 <L«jtL^a jjL*Iu V L«_Lu '/92 ^l^*. (^LkJ! i ilyi £u ■• >l (J_«j*_a ^^ 
2 al Ult 1 <t\l j*. , „l jj U" £^ Sjjj^s AjLaJ (I) joJSj (JjjLsJ! (^ i'/8 (jjjjs-V! 
(I )(«\) JjJl>J! j^a Sjjj^JI AjLaJj .j^J-JI 4iJLu 4^LLJI j.sl i^ai. 1 in-- LjILc 

.4j^I c-^oUIj aaiut i j»l3jVb 

1 - (»Jj Jj-^r 

Olj^A! Silkll jJ_aa >_...,.■»■ 

1975 - 1965 

(* Lajj JaiJl J-»ljJ jy"^ 8 J jl) V. W 



1975 


1965 


Siikit 


5j_jdl 3-_~Jl 


S_»S3l 


hf\S i~Jl 


<L»£ii 


43.9 


54 


37.3 


30.6 


-kiJi 


18 


22.2 


15.8 


12.9 


jUJl 


30.7 


37.8 


41.3 


33.9 


p^iJl 


5.9 


7.2 


5.4 


4.5 


V^Jj^Jt 


1.5 


1.8 


0.2 


0.13 


4jj jj! 


100 


123 


100 


82.03 


t-^ 1 



<^y^ . 



j jit Jt ojj- 1 ^ ftijVl ' 



.70 ,59 , 57 (j^. .liLljVl .SJjJuJIaSUaJljjL^ajJaAllI (4) 
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5Jal tail l<1%£u-j\ jl ^Jl j j nil (I Waj JjJljJ! ^ SjjI^JI *L3jVl q\ 

- 1965 (ji_i La SjlLU! ^j^ i"»Ij* . ..j .^.^ (J^L>. a50 jl jii<i i >«_ajjl jja («JL«J! ^^^ 

(J^-lLo 123 jJJLJtJ La ^—II Lu^aJ (J_j_aj-) ^j^oaLa 82 (J_}Lilj La_l *-dJJi J-o3< 1975 
(jjjj ir\[\ LJL^ jUJIj lUriill (jl ^1 ja£jj.l JjJl>J! (^ aL3j2| j j uUJ ijj^sjj 
(Jj^s-VI j 'I LaJLl ) j ulJ (oJ La-Lu fc_AtaJ| ( _ ;r Lc. SjLjjJI 3jjl" (^ ^ji.iL-uVI 
4_]ja_ul iLsLLaJl d a ttvL-u-a ^jt Ltiajt <JjJlj>J| jj-° /t-Usl^ajlj t<Ld-iAIa 3_}Ljj t_^au-u 
Cjl_t_a £l_Ll ' t-LLalu (j-u^ a I a MS i"i 1 I J**"l &1 i ■■ rt SjLjj q\^ 1jL>. d Ul9 OJljLa 

j\\--*.« jjjLaiILij-4^LLJ! (j^i /«JL«J! dJ^L^u! ^ 3j_u£Jt SjLjJJ! ojla (jl 

Lg-La L7 2-fd.\ (^JsLlo-V! (^ic JLi^Vl jkA.tl J< uiJ La w /V-d^j A^ Vl 43LUJI 
(j^j>. ^^LkJ! 4^LLiI! *-i^3J 3jjj^3 /aJaLoIuj , d 1 j , %m S^j.^ JJl^j 4J2 dll jj 
'/90 (j-a jiiSl w La »" <_slj_uj-u}L! 4LLaJI jjl r^itl tf JL* (j! jLp^V! (juu JL>.lj 

oLsoLi Jjjo i_gl (jLa dilj (jlcj .41LLJI <j-a 4jJL>JI j ,\A\ <zjL».Llo.! <jji 

2 - 1*5 j Jj-i*- 
1975 - 1965 SjsoJi J 



1975 


1965 


iiMl 


Sjjill i_~Jl 


5-.&I 


Sjjdl i_~Jl 


i-»£!l 










5_c-Lwi!l V>J' Jj-^' 


56.4 


69.4 


60 


49.2 


jbUl LjJ U 


29.5 


36.3 


28 


23 


^IjSiVI JjJJl 


14.1 


17.3 


12 


9.9 


i Ujl JjJ ^AJ 


100 


123 


100 


82.1 


t-^' 



^>^ - 



;}\ Jl SjjJ^ f UjVl * 
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lyoJIaJI \ i h i a II jjic 63 IK) I jLu>g 

(jJLLtJI SJaLLJI al^Lfu-u^ 5jiUJ! Sj^-uaJI *jGj (IWsj JjJ^JI ,jK lil 

^^3 3al LaJI . <t\l j*. , ,.l pjjlj ■ *j< (_gl S dil jJ 3^L ,^A",tl gj j . ^ 1 1 jjLlJ i ^j^' a 
SJaLLaJ! , <tM j~.,„l jJaLlo ^jJI jJklilj 3JLLJ! Sj^ill oli JL>.LcJ S joJUJI 

3_j_cl_Li^aJ! (JjJ-!l (jl j-ll m 11 JjJ_>Jl (_yi .S^jl^Jl aLJSjVI (j-a •» ■>•*_» 

I m mi .il _jJ ( _ 3 Io.j i/oJL«J! (^ SJaLLaJI i *<^» (j_a ji£l i*!!^" i n~ (jLLJIj 4_ujJlJI 
' - - j" ' »i (j-^ j n" in" 4_j_ijJLII Lijjjlj 4-JI n uJI l£Ljj_al Jjj (jLa (jLiLJI 

./dJUJI Jjj 3_jjLi ^yic. (^LJ! fj>yj i«JL«JI tjst 3^LL*JI ^ '/30 

<■ ijiii;5-aLLaJI (jja Sj-u^ CjLui^ i d Lgj i n* 5-i£,l LuaJI JjjJI jf (J& tilAJ V 
l_L«_a? _jJ Lij| VI 1 1 jj'a «_ajj_U 3-iiujjtl.l ^j" i nt, 4j*_luj dlljj I j'.f I ; . ^ 3j>.L>. 
( _ ;t jJ! 4jSLjj_aVI SjLalli! CjLjzjJI (jl y^uz LijL>.jJ Sjjj^iJI Jjir-iLaj w ' a J taJul 

38 (JjL»;J La Luyj i'II^" i n"t <jiuLs 4 n i ii \ q^jJLo 250 ^l^s. L^JK i u jji£. *-Lu 
(2r* « ILjJI L^-JLSLi ■■_« (jLiLJI c^JL^ L«_Lu '975 aLc Jq a * il (j_a (Jj-aj-i (J3jJ-a 

4_lLuljj i HJ-*^- 1 ' ' (j-* lW^H (l^^-a ^ ry-J '^^ ' 4**' ' "" L)5rr-* ' ' ^ C^ l^" 
Lfl-L^aja (j-Gj-a (J^-*-L' {?£ ' j**' ' " ' L^d^"* 4>^' L)' ^ J> ° 4_La_u_uj 4ijLlii> 

^ 3-a-Uslj \ljjjz dJLla jL Jj2JI L<j£_aj Vj .(^JLiLJI jj-ill lillgluu Lx-4 

(jl VI ^ C I i.^tl jjU",tl ^gj* i ,| a ^a Vj <j-GjjjJI LlK ^yfl 3 i^Tij -> 1. 1 (_gjj i ii a 
3_l<L£ ^yAj 31LkJ! SjLuua ^yfl 3 nfltl ujJIj^JI JL»»f (j-uSL«j Sjj^jll j»l\jVl 
qj±oa • a uuSi 'J . I j^N j~ i "I CjVL^aj Lg-al Jii>-" i »l i>cLi^ ^Jj^u L^a J^LilUI 

LijjjI (Jjjj t_uL>- (j-o ajLaliU cjLVjJI (ji_i 3JjL21Lj l_L«^ ^J Li^lS 3Jl i u-ll 

( _ ;r SL : Jj_aVI -5j-fl-J! ' ; ^N J~ ' "I (Jj-«-o (jl cA^y '^rP" J-^Vt i_uL>JI (jjs 4_ujJlII 

.(^jjj^/I *j j la ' (j^s j-jSSLi (jr^l 3^LIaJI (j^s 
3_ajl xJat^Jt ^ jjft Sjj^sUII 32LLJI S-ajI t-ulja- Jia-! (jLa idi! j ^yic 

aLSjVI p jlj Vj .3;jiUll v2jL*.UJI 3_jJbJ L^M^i^/l 3_loj^j L$j<-a J^LoJI 
J< mi) 3^LkJI j 'I i-^ ^ u JjsLoil (jlSLaVL (jl ^ diiiJ VL« 3AiLJI 

t_^jJLj/Vl f-LijIj 3 al U tl ^^ic JiLajJI oLj/Luj/ pLul J>ii- (j-a (^J^Llc 
3 al La II jl < ml «_3j (jL^ I jlj . I j «l.i 4.*. ,„l S«Lo^ tij ^ 3JUiill SjjjJjJI 
j 'I '^ a (j_a a \l A" , ,,VI 3 ? |_fl^ SjLjj (^1 (^Jjj J j^lj->JI aJJt (JlLa (JIt-ji ii 
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6Jb-Vxll oJilkJI UpcjJjjxij 

cjLjja_u!jloj/! pLu! $zc-i •» J3e i.qjI oL>oVI ( __ r a S^laj. ojla (jla 4_JL»J! 3Jal_LaJI 

. 3JaLLaJI 5JI ma 4_>Jljca ^ 3jnlr 
(^Ji^ (^LtJ! Jua Lall (^ic- SJsUaJI (^ic- t-JJaJI 3j>*-^ J-^ ' ^ i(jVI 
!."■ 1 <m! '"«'r* ' ' ^^1 (j"° * \jj * ' " tj' C"^i -^ - '"' ' tj -A9 -1 * (•r^'- >1 -^ CJL)-^' ^ J '-^ J 

, <t\l j" , „U 3 alaoXI '"«! Us^\l 1 1 ^yj JjJjlI! (jlr 4-Li±A I j'^t CjL»J3jj -Sj^*-a VI 

(jK mil jjlc 3.sLjjj l$ ^ '^"^Vl j-o-LJI oljtSjjj 3_lUsUI cjljimtl ^ SJaLLJI 

U I c JaLiL^JI ( _ 5 -3 4-j-a-Lc oLml ji u pLjjl (.y^-J 4_LaaJiJI (J_ai.jJI pLajjIj 

.4lLkJI 
SJaLLaJI ^yk: (jIUJI L-iilaJI iZjLt^oli 4_«jIJ3 (3) *Sj JjOjJI ^ AjLaJj 

~L«J 3 juiitLi j^Jil JjJ^JI (^ 3jjI>II oIjjjl21!Ij <2000j 1985 ^-aLtJ 
JjJlJI -i CsH (_yj.II ___; 'I . v.aVI j^jU'tlj (jjLujJI tLaiaJLa CjIj_jjl2j ( __ r jk 1985 
2_£j_jJ ^^ 2000 aL«J c!jL»-3_mJI La! iL^jLaia. (j^ntj S_LcLu^aJI <LujJ-!l 

.Caltex UfjS^l^ 
3 - jiij Jj-i*- 

2000 - 1985 

( Juki! ^ Ujj J-»1jJl ,jru"A* J il *i ^ Ot_»£)l ) 



2000 


1985 


iilkjl jj_ia 


<bi£U *U«u)1 


;u£)i 


ij^dl i-«ail 


a_«£)i 


26.8 


81 


26.7 


51.4 


r^ 


41.6 


125.7 


44.4 


85.3 


Jaij 


16.2 


49 


17.5 


33.6 


j^ 


9.7 


29.5 


6.5 


12.4 


4j j ijl 


5.7 


17.3 


4.9 


9.4 


ubjjp * s_jL*j .^501 


100 


302.5 


100 


192.1 


t-^' 



xJgjalXI (j-a 4JI (3)(«j3j (JjJL>JI (^yi SjjIjJI Cli\f.\ iaa VI (j-a tcUsI^JI (jl 
(jj-flJb ^JL^JI OJ-2-" ^L^ 1 cr-^ (O-ILoJI (_y^ 4lUaJI >±l%£u-u\ j a" i n_) jjl 

jljjl Sjj^jII Sj^aJI ^^ 1 1975-1965 SjliJI Lgjj^i <__,!! I SjtijjJ.! diVjjll 
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tyoJIaJI \ i h i a II jjJLc 63 IK) I jLu>g 

1985 ^Lc 2L«£jli! ^%£u-u^\ 2luj^2UjL14jj //50 jIjl^xj 3JaLLJ! tiJ}l^L_J 

dl%£u^^\ (^3 3jl3jiU 5 jLjjJ! (jl ^ '^"'J I 975 f Lc cr^^' liiM^L-uV! 4_u»SLl 

Sj^jIXI llLLu 2000 aUJ Su^jiil ^iJM^l^VI 3_l«£ SbjLSxjj //56 ^1 J^aj 
i-<t r I .^.-.Vl £jjs ■» . >."j j i'/57 ^1 j'^"" ■■ SjLjJ! (jl ^ *'•■_'' •*• i ajj 1985 ,»L*J 

SjLr»JI (jjiAJb j <i~ i lixi ii 3_jjjjL>. VI SJsLLiJI j 'I La a ( -J i^- .sLalicVI (jl Sjj^jJJ 

2 -al La tl j 'I '^" jSLuk ^ ^^L-uVI jjJtll! o'j ^^ («JL«JI La j ^ \i ^pJ! 

4-x-m-l J """' (jl *_J9^il! (j-a <^p- 4-Jjij-tJI 4J3LL1JI <L»AI i m SjLjj ( _ ;r 3 (j-*^ 
(^JL^JI (jj-U! 3-jL#J (j-3 SJsLkJI fojz 3_lLL»J! oU-Llo-VI 5 nl" (^3 L^La-fcL^a 

.^UJI .. ,I U t l J*^a fo* /.I0 ^l^x (^Jl 

(jLa (3) (oJsj Jjjl^JI (^ SjjIjJ! oLtSji!! i*j^ oILu I jl 4Jl *Js!^J! 

ajjt (jlj iSJaLLiJ! 3-ajl <j-ujlJ-S <j-° -SlrMi "I J^ OJ^i O^ ("s-!L*-" o' (j ''J' " ^J-I j 
(j_o j—lTlSLJI i_ij i"im J JL^J *L>-J-S (jJI ijJ! J_Lo- '"■!-» aj . ■■! JLS (jj*\"i i ii 3_aj VI 
, 2 al U tl l j_ a 3j_j_lSLII CjLlaSLII aJJt j_l3jj (jLa-iIaJ ■ " i Lc Ij Lai I j CjLc!j_Lt! 
2j^l i'^tl ^J-i-II (JjJlII (jl ^JLc .-.tl .^^Vl dJLtJ S.jlLuailJI StljJi]! JjGj 
Jj jJ! (jlj (^LaJ! tiJ^L^Lu/V! (_Lajca i ^"^' (j_a jjS! ' ^N J~" "I (^ J n"i i n" i » 
. Luj_2j ctJiLt! ' ; ^N £' ' "I (jr^ j n" i n" i ii A-plj^LiIuV! 
j.sl ir-ia JtVii " OJSjJI (j-o (<s£ '. jj* (jjt j-!t ^\ J-iLib (_g jJI JIJj^JI (jl (jrLc 
jl j~f VI (juu Ljji.? I jl 4_i^3Lisjj '■■*--■'" (jl (_Lta I * • x • al ^JJJ^^ SJaLLiJI 
4 jlr S-jU-VI JjLitJLu/ La I jjt S ^Ljj)VI ^ dJ>L^Lu/VI oVjjla jlj_«luil 

.2?-»->UI i-.I-»a,^1I ^ 

: (6)(5) aittl ii«^M«JI ^^>il 
<_sjjlj V !jl»-1 (jl : Jj-2J <_LlL9 Jj^ oLo-jJo ^JJI Jljmtl foe. 3_,L>.!^J 

(jl lLLI j uj& u j in llj i3_jjj_i^.Vl 2 al LaJI j \l .^.^ i . i "^ ~ , „ ^^ , U ,,^11 , 

i>J_A (j_a (jj)j-_>JLI 4_j_o_S (j-^ (j " J J ij- J M- J ' J '3— *" r c 1 * ^ " ' " ' ^ I Jt^-I 

d flj * o 9 . L-Laa-Jl I j * rt-d ^ lj "»-" . ..I (jS_4-J La jl jJLa (j^, (Jj < 1 1 ■■-»-a j^Lt-aJLI 

(5) Kenward.M., Potential Energy, Cambridge University Press, London U.K., 1976, PP. 15-23. 

(6) Ion, D.C Availability of World Energy Resources, Graham& Tratman ltd, London, U.K.,1975,PP.29- 

50 
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L^J^ ***i < ul ^2)^-4-1 (jH-I' 4_ui£jl 4J3j-ft_a ^^ LaLa_i ' ajli&jq J-al Sj^o^oJJ 4_uiSj1 
J^I^jlJI jj_a d^j ^- ^ ^ j \ 1 , ^.t I jl^I ^j_a 1 j^lj jell i ul (jS_aJJ 4_La£JI .iji^tluj 

atf ...«,s\\ ;*. . ,Utl ^ , jjLJI ^^.^IjiSoJI ^"iiiUj SjjLua^VI 3^KII Lai 

<Lui£ ^ JljJj 4J}LJlI<-uV 2 J j I La 1 1 JLsLtaJI <Lui£ OuL£ I jl jji^ia J}L*i<-uLi 
Ja-flJul r-ljjr" i .il Tt-jjLj ^jl\ Lij-laj ^1^ icLciaLi (j-a \-£>.\ jJx~lui\ (jSLo-tl i^sLLaJI 

^—J! (j^_t-ajJl d la j i ■■ ^j^'l * ^-»- * «_IL<ijj /j^Jl JjIsLlU i, f i n ^—b i jQjI «Lil ujl>.^j 

^^r^v^J j-cSJi] I aJl2jJ! «_a 4Jlj 4j>.IjJ>-" i nV 5 i j I U 1 1 CjIjI a*i"ii nVl 4iJSj 4jLjl_La 
^J\l «" , ,.l » j S. A" 1 1 Lx£_a_a tl^- 1 r*-J >Lx43 i3j_)JL>. JjlsLLa ^J^l ***<< ul (_£j^?E_) 7T i < ^ t 
l_gj"i i ii U ^1 liilj ^LfcJI (JJ-2JI 3jI J-J (_j-3 K i nVl dajj ji (JLuSJI j^e-J Ja-ii 

lj_jsl iiL!j JiLo ,j_a Jjtjo (jSi joJ r^V iaKj <_<JI jjj JLjLJI (^j-jJjjSLlII 
-^~*UMI I'X a,U«;ll J^ i" i ul {£jszA 4JLa j-uaLsJI OJSjJI ^ Lai 1LSL4JJ 
j-jJlJljj «L9LLaJ1 j SI ' aa rt jj-° L5-^' Jt -J' cjj!>-^-^ J- 1 ^^^ tl)' (*^-2j i-4-a ■- >>»**'* 
5jj mm II 4^jjiil ^j" i u-4J 4iajjj_a djj i m SJLjjla ^Ll^M »"i i .il J_>SLajLl ( _ ;r IaL£o~ VI 
dJJi ,j^o «j^>- J^M V"i i » V ( _ ;t j*.^J jjSLlI I jjU'll ^ j" i n < n j (jjij^JU jjJ-2j lJ £ 

L-AJijj i i .i ^^-iJI '"'lr-1 '^ 3.VI w ^'a diljj tSJjjiia 3j >l LajSI 3-AlSLi (j^i«J,l 
CjIj-JJl^j (j-C l_AJ_j-j_4-l Jl£j1I ( _ ;r IaLLO.VI CjIjjJL2j ^1 jj i"ii i u ( _ ;r Lj La-;L3 

Sjl^>.jJ.I 4-Ul£LII JjSJC-a Jjt (^LtJI (jjj^>J,Ll ±J) I r~y ii II j joJUJI (^LtJI (j^iJ,l 

iL^J^ j"i, ,,| cLul£-al ^j'* j U'tl (jiai-l 4^LLaJI j^L^lx JL>.| (j-a (_pajVI j^liLl^^^ 
hl-a^l j^l.r^U J^.1 ,j-a L^-ljiei-ul (jSLall 4-uiSLII ^ Ji^LI ^JaL-LO-VI Lai 

I jlj i LJL- 5Jjj?ll 4jjL^aiaVI 5-aKJLi j jljLJI ^^^Jj-cSJlJI ^"mtl (^ic 
jl I ji^jtj^3 j_Juj j£jll ( _ ;r L5Lji>.VI 4-lo tjLa (jjjji jlLI (jiJLaL«JI jl>.I j_l»j La 

4_^LLijl j_}L_i-£l_a ^j^^t-a (J^^^- -"'lj |JLS j II ^j a J ij ft II i_LjL_LAj 

£j£. Of] i4_LaaSL>. Cji i ii i nj-aj CjLxj_A j^)^ j ''^' La I J * o^ t j£^X\ ^—LsLlo* 2llj 
I— La .ijj '< i ii L_LJI VI i _ya\ Lagj-VI i^jj-) CjLjj/IjJ (j-C jl 3_J_JJ CjI 'j i» 
Sji^LLI /<s-aVI sdaJaJ |_gJ-II (^JjjJI 41LLJI J-4jJ-a ^ SjjL^aJI oULuaa-VI 

. 1974 ^Lc 
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tyoJIaJI \ ; n ,i a ! I jjJLc oJslkJI £u><) 



4 - ,»Jj J j^ 

,aJjiJl L»j**j ^-^1 0*i!AiWj 
(JaiJl ja OLfcSlI uy.'A* ci^T JjUj \£ 



jajjisll j<uJl 


^IsiVl JO*. 


oTjli ^La^l 


dilkll jj^w 


(Olji-i) 








37 


2.5 


91.5 


_kij| 


38 


1.36 


51.5 


jUil 


192 


2.08 


400 


^1 


267 


5.94 


543 


^j*£l 



JT ji ^L.1 J* .kid! jLtL JiUil Jl otUs-^l Jj.y * :*li^M. 

jiiil or « L*sO iji. 1020 JjUjj ^^iJi ja J* 1.48 Jii* JaiJi y. J* 

L4JI dJ-fc j-ijJb j nil" V. (4)/a2j JjJljJI tJSi SjijIjJ! --'Ir-I uaj.VI jl 
j 1 c <j^.J LaLc (J-uljj 21 jji^tlj V jLiJlj LLa-AIl] (—jjjJlj ji'' (j£. *^JJ*-5ejJ 
(J Jm_aj J&J_U (—LaLLO^VI p^_aj?e_a UJL>.| ^aJ (_Io*j t(j-\_ijJiJl jjLstlj A AJcfllJ 
V 3_jjj_a^Vl 4^LkJ! j.sLi^sl j-ax. ^ /aKli ■ -'!.- I i-aavVI (jLa aUJI r^V 
j_a_«JLj 4_i^sl_>J! <"«l-l naj. VI (jl i—Sjjjuj njLajJI (j_a ! JLsJj Lij^S JjLxjj 
djj j trfaJL*j1 £JjLr»o ^Lljl (JJij»_a (jjjL_ul iy^- T*- 4 * 3 ^ 9-^ *-*^ *^-'- t - a (j"^^"*"^ 

cjl—LuLaiU! (_y3 (j7ij< t L«_Lu 1974 ^Lc cjVjjla j£, cjjl*Iu cj!«Li^>.V! (jl 
1 ^j"'J ' " ^LLaJ! (j-° j«JL«J! . <t\l j~, , ..I jj? ^Ir (JjVjJ! (j^s (jt^SLj La j^jj (jjj 

. .sLpjVI (j^. 

, <t\l j", , ..VI J^s. (3)/oJSj JjJL>JI (^ SjljI^JI .~it I ,^<^VI Jj^jtjj LlaJS^Jj 

12,7 JjL«3 L^>l Ujl>.^J 2000 j»Lc ^ Suj^ivVl ^Lt^l jjL^a ^ j-aolt! 

„ U , ,.jtl J jjtil MS mi i fC^jJI 1 JLA (jl Llu3j-5 ^oJj ' ■ La a ' 1 I (j_a (jls (ja_iLa L_aJI 
dili (jla J^JII ^^JcLlo-V! t-iJ-Lgu OJ3J (^o. /«JL«JI (^3 4^LLaJI tiJ^L^L-uV 
L$jl Lis* i LaLc 43 (j^ JJ^2. I * J "*• ' -*■"' (jJ S^jjA^ VI 4^LLaJ| j \l ,^ « jj| ( _ ;r l« : J 
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.S fULtlLi 42-pJJ 3JaLtaJI 3_aj| (Jji r>><II La ^jl 
(j^La-i V 4JI dJJj i4_LjJ_i j 'I La a (j-C i.St jll J-&J JLs-lj r-jje_a ijJLufc 
' dlli&ja vg-i '-"j r*l qia t_£j)J-J «L9ua j Si ' *-« rt J-^3-^ cl)J-^ LLtLc JlLa ajLu uS aHll 

S^LlU JSIjlJI ^ La ^ ^!>vl 



:*L*Jf$ -i.ilAr.4f jiUil 

(j-a jji-C-J-i L^V j-ir!-«^J I Lu jJlxj 4ijjujl 4J3LLaJ! j^Lia^a (j£. iiuJL>JI ( _ ;r 3 
<U-mJ ILj-3 , \l . *~ . .. ^ 2al tail ^"iil"^e-a (jCuje-u t jILm I (j^i 3 j.aLuaXI 0J-& 
^j_a j-3^_ILl La ^j| ^_L»_4_j C^JJJ » il la )l CjI j j^Lt-aJLI (j^- 1 Jr! -4-1 J N ' a ° 
i'II^'h nUj i_aj ill n U ^C (jiaj^JljJI (jSLxJ Vj JjJlx-o jjL^all ojbt (^ Q^jjxjt 
CjL>-LiIL>. zl d j 1 I" ( _ ;r 3 4_JL«J! I ^"1 *l . ..^j j \l .^.l I 0JL& d jo frl (<i£.jj. 4_La 
jj-C t.S se ill jJ^Jbej J _ ^"' ' I w ' aj 5j LgHj.}JjL^tt_a ^jl z\ sLSuajl {_ya <Lj^ i ii ill 

. 4_ao_a_ijJlj -ijL^tHJl x_]LIaj xJLalij j SI ' a rt 
(jl-J j— Lj-aTiJI Lb jJL*_l3 SjJLjtlilj *LojI jJI oLiaJll j^c CjJLalLi (j^^-J 
l_LL3j C"^*" (*-lL*JI 4SLL4-1 V L*-l3j Ll^jJj-lCj i£_3~ ' " a ' . ' ^ "' Cr^' j n! <^»1 1 
^j_a 4_j_JLiJl jJjLlLc ^—3 ^-^.^J^jSLj ^^"i 1 n a ^—Jl r , Lj_>»j /^-II j-iLt-aJ.1 (j^J I JLA 
jLlo.1 «Jsl^JI (_j£ jjt (Jjj_l>. 2I (jjjj ir-il,l (jjJLA (jl-J c5i>^'j '(S-ILkJI (Jj-i 
*_uaj a-1-^ JlJ 4-jj1^ a**< t nl /jji^. 1 <i ifrl Jl>.I (*3-a3 (*J*CLfl Ltse rt J/ ^H^ t P ' J"*-*-" ' (lA- 1 
2 SI La II -^j!>^ j \l .^ «i j . ^«" ^" lijjaj i^LtaJI pjjJajjs ( _ ;r 3 SjLLiJU 4jjij_tl 
» j^""" ■■_' 2j 4£jJLj V ljL>- ^l3j (jr*"_^J-^ |_gj" 1. 11 a CjI j dljlq CjI una (ji^. 
4-LJe_L3lj" 1 11I O^-JJ ^ La-LaJelX Ij »l nUtl ^j^ dljl^ 4l^ i^J-<-u 4jla (J^LajJI 
(^^ ( _ ;r J>-jJj_LSLj ^j" 1 11 a (_ji^J 4^LtaJI JJ^J j 'I LaJ 4jjij_a^UI (_j-Lc (»>2j 

.2uJLiJI JjLUa 

jLQcVI (ji-*^ ji-LJ UJLa 4Lj_JIj SjIjS". ..U jjL^ail ,2^c. iijLxHJ Cj^~3 

i." 1 1 11 j I LjJSj ^ j I lSj 1 ■■" jjL^ajs U5^ 0' O^-*- 1 lL>^' 3jjJijJ,l jjL^all (jl 
w j a ^M_il^ 'I-LjJ-J 03^ o' (l)^-*- 1 l?^' J "*\> Lal i3j_ij^i3 SjILi) V! 5-LjJj 

.Sjjl=cII.Ij 5l«jIjJI jjL^ail 
:4jJLiII 2jIj?"ii,iU j^L^ail (^Jl SjLiVI LijSUj pji,iS"tl Ijut j^>i 



SO 



tyoJIaJI \ i h i a II jjic oJslkJI £u><) 

J_ 4 _ jL j ^j-LII 4_JJ5_JI LJMcLoXI 1 _ > uLcui ^Ic iUwUill djj^JJI iliLIaJI -I 

d * J J Cr"^ a -5-^ j 'j.3t!-" J la2c J-^JJ O"^- '^-* 4JsLLaJI jju-o^a jUjUajj 

L^J^I ***i < ul (jS_<dj r^^rj- 1 J-5rr ^-i^ ^^selaj i3_5jjL»_a CjLuiSLi Jl>.^j ^jjlj 
3iiKll jti.i j-ilcl JLSj i^^-mLm! J^ uiJ 5 j \l , V.aVI 3_aKJ! J-aL«J <Lt-Li2aJ! ^ 

(^IsLlo.! ajj21! (jjLu/t^ 1974 aLc ^ jlxIjJI aIjjL^IjSLLJ IjVjj 26^gjl uill 

aLc ( _ ;r 3 ^jjJ! iSLLaJ! j_«jJjs '"'I.- I Laa.1 (jLfl !j_o~lj i(«JL«JI ( _ ;r 3 a^jjIj^jJI 

(jl jlSJJj jj-«j '(j^ 3 (jftj'a ^—Il^tj fcJL«j1 (_3 a^_u1j^_jj1 ^—LsLlo^I jjl^j 1974 

(jl i^^p- JiSjJLl ( _ ? iiLLO.V! 4j.cS (j-o JUJ-u-u J j j-2-I.' ^ a K*. 1 1 jjlui 4-aJ^ f-3j 
(_j| «Lai£jl % * ( u 3*_a3^1 ^J L^J^ Cjlj-a f-^j' jl JLd_4-> ' fl^l ' ga **'**' i ■■ cLuiSJl £JLA 

. (7) jl*!_jJ! * Iji: ^LSH jVjj 39 

26 ^jjjLt^t f. 1 c f«_iLaj1 (_LaL_Llo* V 1 (jl ij - ^ 1 ^"^ L>^ t— CjU '""^ ur '^- > * 
3jJ, t 3j-jl i, ill tiJ>L^uVI oVjjla i. . , ,i-o i/«JL«JI ^j-aSLj aIj-c >L£lt Ij^jj 

(JjiLj/I (jyl^. «LilSL!! I."' j i ii-v I jl aLc ( _ ;t jjLo ^1 J '^" (jl (j^X-i LaLc (j< i im-w 

(3)j ( QjrdjjL^JI ^ cjUI uaa -VI £yi Ldio.V Ll£] i JjL jlAil IjVjj39 
3JjL2lLi I jl>. SlJJs ^yiLtJI oJ^L^L-uV! (J*»-a fjjs 4jji>iJI 43LLJI 3-»aI u^a jt 

tbjLtaAJVI 4jJ>JI iLsLLaJ! jjL ^jijLj ,_£ jJI j-a^l 4jjj^.^/I iLsLLaJ! j^I ir^ia *-a 

.iLsliaJI 2L«jV JbsVl Jjjla !A^. jliyi (^ i.-.i,hI 

(8) 
: J i ■> nit I j^>-j jl^ll JLaj (j^ r> J »»" mtl JaJLJI -2 

r"LL>>j I4A-I JaAill (jjs CjLlO (_^i^ Jj*»- 1 ntl jLa^s-lj jL2JI (J^-°J lSj-^*'- 1 

j^L^aXI aJJt ^°> ^-J^ * ilaiUl (jl ( _ ;r ULA-i L^>- IjJcjjj/ V 4-i£, 1 1 1 o CjLjiaX. ^1 

g I La C J (j_a (jSLx-l (JjaLlo 7r null aLljJI j^ej aj (j^Uj .j-AL>. (j^j^t_o t^JN i"i \ 

(J^l »"i ..I Lj^-jJjjSj (jl Lo 4 jiSJJLl (^ylaLLo-VI jl (^LlII (j^iJ,l (j^. Sjjj^s 

*_iu-a_a (j_a (JjjLjjl A] JL>. aj 21 t!lt_o^ 4_j_uj^>o «lL>.j-a (_3 dJ I j La J .} Lt-£ll I i>J_A 

. L$_La - La^ ul /^Ij^r"! i ul 

(7) Foley, G., Op, Cit. P, 189 

.28-21 ^ .I974JJU cCL^jSM 



SI 



6Jb-Vxll oJlbJI Up^Jgj^J 

(j2 ajL«JLS jjl uaJU OJ-& ( _ ;r Ja Lj_l>. I J^s- 4_lLL«J! CjIj_jJ-2_JI CjjLiluj 
i ijlUt,! ^jv^JjJSJlJ! ^'iimUj 2j 'I , V.aVI 3^Ktl Jjsl^c ^^ic JU_Uj dilj 

600-26 <jrt_> La ^j(_pJ jUll JLoj J& JaiiJI ^LOa-l (j^ 1974 j»Lc (^ 

7-jlj-Lia ^Jj'r i nil j-z*j>. /J& ' la aJul ^—LsLlo^I Lai t(J_j_aj-s (^jajJLo i_aJI) jL-La 
( _ ;r IaLi>.VI -i la « a o' Cr'l *yj^'' ^->L-uljjJI j j i"i*j iJj^jj jLia 600-50 jjrtJ L* 

.(^GSjj-oVI ^—3 _}aj>.a-a j Si ' a 1 1 0JLA (j_a 
(JLaj ( _ ;r i Ja_a_Lll jj_a ( _ ;r IaLLO.VI (jl Ljj j"r lj Ldajj/j LiJSj Ljii.1 Ijilj 
(^Ij^s* (jr-uy lLLI j (jLfl (J-Laj_> jLLa 700 ^jJI^j*. i_! Lu Jj-r i ntl jjcjvj jLoJI 

(j-o *JL(Jt ciJ^ g'unl (jl (4) («J3j JjjljJ! ^.a Lbfj jJaj .^j-L jLAa 100 

l( jJa jLU 12,7 (jJlj^- (jJI Ji^ji,, 2000 j»Lc 5 jjj -^^ 4aL!aJ! jjL^o 

'"«lj* i "j •^■^ (jjs ji»S ^ j«JL«J! (_jJxj (jJ ( _ ;r u3j-il! ( _ ;r IaLLo.V! I jut (jLa dlljuj 

2_jjj_cJI 2 al U llj 2^jj A ~^*^l 2 alUll j \l ,^^ (jy>k (j' 3^-^ L\jfc u^ c 

I j I i a j JiJaj (JLljJJ =La_Us!j jJljj (JjjJaJ! 2_jL^J (jlj JjjU-uji 2^jl U ,", iVI 

jJ)l_t-a_L1 j ^J la-u sL^JJJj d „ * «L>.L>Jl jj-JJ L_A (j_a i ^-J^_O fc l^ *<>.•« 

.2_^|jJ| SJjjuJ! 
93 juj (^ic j^>.jl! (oje-cJI tiilj ouL£ «!jj-u ^ .10 Mill j-& JjjlJI JjJI (jl 

w 1 c (jl i u iVl I j * * ' -^ i ■■ /jy-t-11 5j j* i ajl jiio Mill jl Lu£o£ (j£. (Jj-a (ja_iLa 
((/ft- j L. t _ * (J1 » jl) o **i < u 2 ^ ) aJJa-X I g p * j >i 1 1 » L^-iLi LfcLlflj -^j (j~*"^ tiJJj 'lP^jV' 
Lai ^Jt j i <i i II aLo! 7"J^ *° ' I J-^l o| *JU 2 I 4JI i nil 7r j i X^Hl j i/^j-UsjVI 

.Kj^tjj o^j'^' c^! Jj-^iyi pLt^VLi ju-o^-u L^tj.ioMill 2jaLIa JMil^l 

JjiLilllj d)IUj-»J.lj jLa-JI (^ 3jlj_>JI (j^icjsj j^e_JI r'j- ' Ui^J r^i>" 
( _ ;r -L»J (jylll mjJj-lII /7LaJjVI 2J3Ua jjjiaj ^1 (jLvajil Laij (jl jl '^'j ual\ 
La Ijlj .(jlajVl LLi^j^ ^jlc (jun iSJI Ji-lj) J i a ^" (^lll vlJ^LcLjlJI 3L^L*-a 
.2J3LtaJI (j^ L^-Ji I J ' ' •" " jl 1 '"; 1 " 4JLa (jKijjJaJI (j^s (_gl (^ (jLvujVI 7t-><-i 
(jlr SLpJI 4jj|j ", i ..I ^^c Jjl A",tl jj.0 pjjj tiuJL>JI jjISLoVLi (jL^ I jl (j^Jj 
dJu j) (Jli-a (jL3 4_jjt_j_JaJI ^j n rt Mill j J < a rt (jLt-uj VI (J***i < ul La I j)| (_^>j VI ■- la i ■■ 
4J9ua (__A La (j^-I « • 4_lUsjV1 d^j n a ilill » )*_Lua ^j^. CjJL^tlu (jo- j-A^t_) (JjLalUl 

S (jJjIJ-iJI r-LaJJVI 
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lyoJIaJI \ i h i a II jjlc oJslkJI Aiag 

(j-c «L«_L*JI (_£jJ X?-j-3 j-ili 2! j j . iLflillj 1 Jjj^>- j *^ *** (jjjS^j (j£j '^'^ 

ao-jJL^JI ^J N i"i**t ! x-djo] ^^.jjji-t^jl ^Jo-il (jl 9-A d j i u i"itl 4j9LIaj1 j J ' a rt 
J 1 a 3eJ La aJsljJI ^^ jjt (_£j|jj]l T-LaJjVlj iSJjLt 4^LU (j£.LiiJI 4j*_uj /JJJJJ 

jjt 4x>.LojliVI 3_ij^JJI tij^LcLal! «l_b (jLa diljj i2_ ! _Lt>.j l jj l _^J! 4L12JI ^ 

jj_a^fl j^L-aj '"■ I a3 V ^^ I g-ic Laj ^°> (oSLxjJI (&Ij 4-^Lj^.jjJi.ui JjLS «l_b 

J '^ — ' (_jj>.LajJV! (J^LinJ! (_,i^. t—ijLajJt cJljLa jVI (_^>-j . 2^jlv J .^.-..j 

4-i^.LaJjVI ijtjijjJI Cj^LcLitl Jjrr-iLalJ w J Lj '* jj * aj j a j"_' 2j CjIj-jILJJJ (^^ 
g-llalmJ }Ls di! j (^Jl ^sLb'^Llj i4jj_ujj.! <_ijL*jJ! C^tjso I jl (j-uJ JL3 ^pjl 
S3_Lj*.l_ajLJVI ."iM c I A 1 1 s Lu (_gj.ja-j 1 H iJ Xa :^c. 4_jiLiu 3_iL>-l e Uac j Jl>.| 

(jLa 5Lx>.LajjVI o^LcLHI f.\li *jj ^j^jJJI r-LajJVI cjjLso o*>J I JLa 

dJLo ^ r i nil (jo^La CjLt^-LjjJaj-AjJ_u_u 4J9l Ial] jj_t-a_a_i w J ' " tl)'- i - uj ^' ' 

4_K_LjJaJI ^^3 3jla^>.j_a I j j? Lai ( _ ;r J>.l_aJijVI J <* I A~ 1 1 2 j j I U 1 I j i^LulII jl 
t_!jLjtlII -i la « a j^l (_^o- OuLS JJSj i^a-uj^lJLS LjJjoSj (jSLa-i jl a^-uj-ujjJLS 

Sjl*jII tiiLVjJIj (jltaj-uJI jUoV! ^ (jij^o cSjj-iJI ?-Laj_iVI S^LU ^^lc 

!_g^j iii Uj j JIJ U*. ttj (Jj^tjJI (j-Lc 3_ijJJaJ,! ■-«! S-flJiJI jl dJJ j 3_jSLjj_aVl 

<Uc Lu-aJl (JjjJ! (j-a j_uSLI! SjJLS (JS^A? L ^L!J-! ' . 'J ' Ly?*-5^J *'" ' 

[ftJajtx (JjLlLa ^^ i."r i njl (_gj|jjJI r'LaJiJV! S^LtaJ 2 .j I U 1 1 Lcv^J jjSJlI ! (jl 

(^Jl I j_a LojJL j ijj V> i 1, 1 JxSj mil (^a jjSi (jJ Ljjl i_Jc.^lj joJUJI Jjj 

(jjs JUJjiil (JL>J,I i-ilj^J C^ 1 ^ L?j" ' " a (j^ 3 SI Lajl (j£, iiuJL>JI jLi Jjill 
?c_j| usX) ^j ■■ a ' 4_*£L>u zj I i ii iLaJLa (j-u_iJ LlLLc jl till j 4-o^Jil 4 \^i i ii^/l 
V tjlj-jr i ,i II ,_L>JI j<s-iJLSlJ (jjjjj-VI (jlc jLa^VI jLa 4j1cj iCjIjLjjcVIj 

1 ^vj \1 , ^ rt j*^, cilije- t jl ^tj 4_al JS (.♦ i n" jl _^ ' aj 5 * c_tjvl^jl jl ^Jj Ljlqj ^JLtcj 
j n i >i j d LlSjj "t Ij «L>.LlI,l 4jj>-^J jjSijJ I LjjLilSLal (j-a-Us d^LIaJI £y$ cLi^sLiJI 
<l j«j JaJI jjL%aJ,l jj-JJ (JL>J,I IjUk cr^J '*L«jI J j-iLuajO (jjs l-^^J J^->y " 
j^alLlj 1-ia.^Jj-i^j J^ i n^lj VL*1>.I jj^^I (JjJI 1-AjLiig.Li (j .1 a miILi 2 U ,~j 1 1 
CjJLaJlj sLajl jJI 4-LnjxlaJI j^L^all ijJLA (j^J 'J^"Lj jl J's uU )«_ui->JI (_J jJ 

.t_jL^SUI Ijbt (^3 3 n-w^UI Jjj^aiJI /oJajLA 

2 al U II jjL^jo i^yC iJjJJL^JI (jJI 43LUaVLi 4J| ^1 Ll* SjLi/VI Jajj 



55 



4_j_3j^>J| 3j!j_>JI SJaLIa j^JJ 3j "' ' " '-"La (jug ."itLi ^ La pj I lj SjjlxILU 
oJL£ jlj (j.i i uJI (Ji-lj J'^->_' Lij L$J 3Ja}Lc. V (__,!!! jJ^Jtj jd.1 SJaLU 

(j-jjj^j-l.! (j-jjj ir\[\ ^yJI "tsLUslj . I^-cjjSj (^ IjjJ t_tj>Jj (j .in ."ill 4_u jL>. 

•■(jnnMitL 2 U pj 1 1 5_JLl!l j^l i^l.l JjLilLj LJLa 

^jJI J-^sljJI (j 1 no uJI pi t A VI 3JaLLj L#j JLualJj 3 mm uJI 3JaliaJI -I 

.^jVl 
.2^51^1 dlliaJI -2 

.-.lUj^tlj jl-;tl (^ djjIj^JI djsliaj! -3 
.(jSj-^aJI JjiUiJI (_>c 4j>JiLJI SILLaJI -4 
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^iBM « 



j-oVIj (j^J iLul^l SlsLUJLJ (jLu^VI Jl<n»~"»l <jl 

Lg-C I us^.\j 2 « j jUtl ji Sj^jjII 2al Utl j \l ,,-. ^ 

IflUVmilj L^i (jLujV! j£La ^pJI jjLual! jlv! sl^J! 

(jf LjjLa-jJ ' a LkJI (^Jl ^iiiitt i_sVT LJJLC: jj 
flj^JI 4^j^- ^yfl Sj^jjJi! iLsLLJ! Jajujj/I ^L^j^l 

I JLfli (^ '_J^>J «LaJ-2JI (j^j^oll (jl <j_o dilj ( _ ;r l£. 

O4-0L3 (jjJI SllJjjcj^J! dUUit jIjlLo! ^ic Jj-Lt! 
^1 LjjLa ^ oUII cjIjjJ! I jut JljLaj 1 4 j" a < 's> ^\c 

JiJ-3 4_lc!j_JuJ! (j-a-mJI oJljLa "-^p- lj-2> ^- a i^ 
^_3 jjLo_l 2! j a"ii iilj 1 jij (j-a ^iSl ( _ ;r 3 (J I m" 1 nVI 
4jj!^J! 4JaLLaJI a! JLalLu/lj *Lj£.lj_JoJ! (jj 1 gj| j-jj-Laj 
/^>* LLtLc. (j-° 4ju_o1j CjL>.1 i nfl (3.9^9 JLsl>IL4 ^JN ni l 
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6Jb-Vxll oJlbJI Up^Jgj^J 

' d uioSla f«JLjLj1 i—Slj-Lat » )L>. j ■"■ c x_<_uLUl (jjJLJl I a t aj * rt /^>* 3>jCLoJL1 

( j-fl-mJ I (jJLc J--CU-J dUj (^-3 jL£j 4jjL>Ji («-»>• (j* .stjj U^a J_j^»J,l 

' ^j"'-' C 1 -' ^Lw-" 3alUlt jjL^VI JLutl^u! (jLa iii!j (jJI laLUsVLij 

(Jj ijL*-J!j jL^J^I ( _ ;r 3 4-j£.lj_Ja]l (jj ■ nil jjj 1 n"t ( _ ;r 3 L^JI m" 1 .il JJJL>. J if 
«LaJlitj (jl I ^ i'C <i_i (_£>i-! CjIjjIj CjVT jjjJajj pljUi-l ^JS j^-ij (jL^ijVI JL»-I 
(jLjijVI (J I m" 1 .il 4J!lal J 1 *^ a I (jlS l-^JJ •*|*^jl d la 1 "Ij; (J-«-*3j ^-J^tP" (jr^ 
p|j^i.| j} jai.jjj , I *j jj tajj 4-ul^JI .j-^ljUtl c-lj^i.1 jjfc 4_ul^JI 2al Ult 
^Jl <i **i 1 Hi d iniilu cLuLaj j-laj «L^>.j jj-a Ijj>.1_l« ^L>. cLul^JI ty awl &laj| 
L^Ji q«**i ( nl (JJlLiIj UUj-uj mj Iaj '"» '^ '"■ (j-oj^lajl 0JL& (J I A] 4_i£,1j-*iaJl ^j^ 1 nJI 
. roJljul jj_a Sj-ul ^1jj>.| ^J i >i*it ' .! J CjIjIJlJI j-a£. 

j}Lj (^ Cjj (j U Lo Jjl Cjj <j U J-J3 ,jr^>.!jJaJI (jjS^j ^1 J^1>J.I <jjsj 
JjVj (j-ujLs (ji p^jjjii mj («^jLjj-i>- sLSi jliVI »l n\c JL>-J J-2^ . (>"J^ 
H_£j_!t (_p3lj^.V dllja <Lul^JI 2al taJb J-«JU Ou^oLlo <"«! ae Lea " -i^J-J O"^ 
JiJSj ii_£j^Lj_U (jji_aL>J! (jj_2J! j^l 4-jjI^JI (ju>.!jiaJI eJJt TtjjLj JjJtJ J 

(jjJill 4jI Jj «_a Ltjjjiaj (<u J-fli 4_Lial jjLa^s I j""~J '"'^ O^ Cr^'j ^JJJ' 

(_p3lj_c.l j^^JJ I."' I o »" 1 »lj (juvl^IaJI OJLA 4_ii Cjj i""iiI (_gjj! JlLJ! iSjtll^j 
jj^ 4jjj_2J! 4jJa!^J! (jSLa^/l qjz s\-A.\ (j-a Sj_ui CjLuiS 7-j_l L^j^ Lxj SjLJjLC 
Cjj uuJlj i4x.!jjJI ^ L^J^ t'miljjj i^ilj^l t-M . ^". . ..I (j^lj^.^/ diljj jUcjJI 
(jLLiil (^3 5-i^>LitJ3 4jSLj^sV| 3jj*jII lIiLjVjJI ^dilj^^jjI^J! jj^l^LJI 
«-Uax ^«-oj ' ^-4;!^! A J^.'J 3^^ CjLoJlJJ! (J I 1 ajj <_u i.qjI (jjs ^li (^jJ-II '^Ai^' 

21 <n" 1 n U 3_o!^J! (ji a. I j La 1 1 i_aVI ( _ 3 SLjj_a^/l i_ijjJI (^ (jl^ (jjj uuJI (jj-2-II 

j j La "' (jli? i3 j r \j ui tl (j-fl-tJI «_a J i^^ Lj^ 4JI VI ttj\£Lj\jl\ 3_ajL>. ^jj 

(1) Carr, D. E. Energy and the Earth Machine. 
W.W. Norton and company,N.Y,USA,1976 P.116 
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Jjj_I-ij jLc.j rtjej ,j_o 2 al tall j-iLia^ (jlr J-a-tJ (_yiJI 4jSLuI£LlL! CjW! 
4_ul^JI (j-oJ^IaJI (jl m*i nl ^a jlj n"n nVI (jjo (Jj«^>- lj-i^ lj vl . V.al I , n'a,LLa 
(j!j LiJLj. (_£jj-o (jl ^'_W-" 2alUH juV (jL£ dJJjjj i^jLualsl j_lC. Ijjs! 

jl u-^. v jjL^ij^i I (_j-cj .sLi.}j! o' j-^ 'JjlP^J J'-*-''J («- 5e -^I (JL>J,! k ■ u-ijj 

i— la-LtalJ Ll 3jL>. I 4_JL>JI 2j3LtaJ! Pl-La^a (jLi 4j£jj<-aj 4j£.Ll3 jLjJijIj Cj^bJI 
<-dJj i3_ljIj^JI 4^LLJI JUt*i< ( i| 3-iLcLi j-iSLilll ^Jl i^jjs-I 3jjs 4j x^J JL3 

.*u!jJ!j JJjejII jJ-i^aJ.1 
I j a '-»" i ■■! (_^<-!l j-iL^all (j-a I i j " lj. ' ■^»" 3_ul^JI 2 al Ull i.-,K .'l, jjl 
j_i£. .JjiiJIj <Lc.LLL.aJlj 3_c.ljjJL^ 3 ri I" ^ca u^a\j£.\ iJ S 4icjjLj j <r (jl i m'iVI 

a! jlj>-" i ..I (_y^ j_LSLfljJI (_y3 (jLjuVI jl>.I j lSic )«_<j/LlI! (jj-iJ! ^^#j f-° AjT 
,j£. I Jut Liajj ^ jjjj (JluJljJ! (jl^ ! ilj 1 »Lij < j<ll Juljll S-ul^J! 3JaLL=JI 
jlJjj ^yfl iLaLkJI fl JLa JUj^Lu/I (jJjtj La LJLc SjLiVI (jLa 2_ul^J| a^LkJI 

J_i£j^Jlj .<_p=lj^.Vl (j^a JjJjlI! ^ dilj JiJtJ L^aljLJcIi^/l <j£L«j (_yll! *Lj^J! 
LlULo^.1 !j_al (j .ijt 3_ol^J| ^^IjUtl 2U , uljj 2^.1 ,j j<tl 2alUtl J_Jjj (jlr 
J^Li. («JL«J! (_^a ^yjj-jJj-Ldl! jjU'tl I j^l-^ (_yl!! <_Sjij_Iall cLUsj-oj La-ilj 
(_j>.^j^_i£lL1 1 jjU"tl (_£.}! (JLLU (J_i_u_u ^-Ua, t t j£ j > uuJlg j "■'- jtj-uLUl (j-ujJLJl 
2j3LIaJI j^L^ax j-Sjj Sjjj_Us ^1 ilcljjJI 4_LiSLaj <LcLu J aj| *_<j/jjj (oJL«J! (_y3 
(j-C (JJ-SLj ^-° J-*-Jl <L_lj l_j-^-I I 2JaLla!l (jl j_lC . 3j_l3j CjLuiSLij /<u!j J'C i"m 
» I j j 1 1 (j^s I j ,^-\l ^-" , ,.l jjSLsjLl 2 al Ull 2_jj^ jLcmjlJ jl Ltj^jj ^yS A I tajjVI 

j—laTlj J-i =QjLj i." i i 'nl ^I^^JI 3x.j_<j/ (ji aj U U j igi ' "^' «l^-!l ^■j-" c^ 

-— T 1 . — . 1 1 t_iLx_i^3l (jLa 4_JLcj 1 1 JU>- ^j j i a a CjIj_j-3 J^Li-j j j iS (J*C i"m 

* i^j-A (jj)jJaj_L) cii_tjtt_) ja^j>JLt-a_aj -n J uiAil ( ^J^" * LJJ*^ ' ' " * ^ 4j^u ^"aVl 

i 4_lj>. LLi2 1 j«_^jljj|j (tt^jl Jjla Jji i"i" LkJiJLj IjtJLuJ 4^LlaJI J_Jj3j sl^^il 
(j-a <LJLc <L»-jJ (jyJI J-^5J -^ TrLu^l (j^J (<sJ (j^>-J <LlUsU,I (jjj_2JI (_y3 Lai 
JljJa 2 al U tl jj|_i^a_a j_3jJLl 2_j^>. Sjjj.Us dJLut (j^J («-! <j^>-J ,-^J IaJLul 
Sjl ^ 2_jj|^J| (j^^ljUtl -^1 Jlsbjjj/I (jLSLa^Ll (jK '^'a 3j_l3j CjLuiSLij OJS^JI 
^ -^Lkl\ (jLSLaLi (jl£j 4 2L_j51_a^J1 4^LIaJI j^jj dLuf L^JLc J-aJ-Ilj O^l 
(jL3 (_1L>JI uj-t-ac (_3 Lai i(j^_a^j jl aij 3j_l «Lj^_l>. (jj^ia (Jjfc.Jj (jl JjjL-oJl 
.(j LaU.1 ^yfl OjLu ^pJI tUp^mtt ilLtu (jjijj j-a^l I JLA 
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2 SI La II *_ Usj Sjjj^j Cjj_Ju 4-iSuj gSUI 4^LLaJ! (jl^- J-«-«J (jj^-)' CjLSj_>JUj 
Lo (jLSwO (_j_3 *Ljj_^S JljJjj 4-tajEX *Liu! (jlSLoVLi tt j i r-i I jJii i/«JL*J! ( _ ;r 3 

3 j.51 ;j j^ II liJ^Lj/^l j_i£. 2alUll £y& L^jLvLlo-Lj I^U^U 2 alaJLa 2_jJJijj 
4j>-L>J! 4_l3 j-3jjJ (jLCaj 4jlSj Ji (^ Cjl jjjll aJJt i_i-pjj ^1 4j>.L>J! (jjjj 
A hntl C^jLS (_gjj! x_UsjJ! q£. 5jj i a 1 1 OJLA I aJlJtJJ i<USljj gSUI 2JaLLaJ! ^1 
Lg-al jj?-"i i <il -ilj-U 2JVLj I j LaJj 'SjU ' '* 'I (j-° O^ Cr^'j *^'3^' (j^-»-l_J^II 
jjf ^ ;<" 2_ljL^ ^<t| 2JaLk]l O^K till j£ .4jplUU 2JaLkJ! fUJi£J Jjv! (jjs 
2JaLk]l [yt SjjIj lULu^T^,?!" 2_pL>j^£J! 2JaLkJI ^^ SiaLJI SjLjJLjJ! CjV^M 

Ij-iLS 7r I I <3 t (jLt-ujVI (jl (j-"*-J Lo_4 4HjU CjLcj-<_u (--l^. (J-<3JUJ I j**'^ I 3* t. I I H~». 

JUuju J-«-J (<sJ J-a^l (jl i_£l i43ljj|j 4jVI (jjo 4-dx. J '^"-J ' " Laj jj '"II (jr^ 

j-u^ J< ,-„\ jis G3 LlL-u Lila U£(_p]|j «!^J! LajJjj (^ill 2^LLJI J-u^^^lc 

. «Q^, j-*_u (_3 j-jju t_£ Li 
4j>oI (jl 2_u|^J| 4^LLJI ^"<j>lj (^ JJ! |_gJL*jJ! ! J-& /pLiJ <j-a (jl£ Ji2J 
(jL£ I jLa ■ r-l ;j j<tl JLlIjjJ DJJt 41LLJI vZj! j aljTr'ml ^tj (jl uijVI jjS-flJ 
(_gj-!l Lai (3^-^ d ' "*" " J' *La d "*" ' a " J J* '"'"' *'>^-I' SJ^s-LLs <lc I Laj i ■■! ^j^ 

1 4-uLlj j£j| 2JaLLaJI JljJjjJ j^lj^i jj^a Jji i"i" ( _ ;r 3 L^a I Jiitjjj/ 1 (jjs jt-Lfl-l 

2 al ta II jLjJ^IL) j Ckc «_<j/Ll!! oj-ill J^'j' ' L *^ ja CjVjLjJ,! CjIjj I jut ^Ir 

.2_u|^J| 2 al LaJb jljG (jyjJI >l34JI jjus-I^Ja 2U , „lj , 3-iSbj gSLlI 
4^LLJI JLlIjj JL^a^i J^ljJI /gJUJI JJ^V (j^j-a^l jJI jj i n'qg^JI j^Ifj j 
Llaic Ijl j-o^l I juk <— ijt'iii'i V JL3J i >!^J! (j^vl^Ja 2U,„lji 2_uLjj < j<I1 

2_ul^JI (j^vl^iaJI JLjjd^l L^a pLi (^xll JjjJ! i^Jo-l c^Jl^iiJjLiiljJt (jl 

(J^2j CjIj-JJ_JjJ1 ^j^* lfl iJ-uS jLfuItJUJ 3*_i_ulj J^ '"' * J '""^ X-UiLJJ\ (jj-ill (_3 

^palj-cVl ^ Jjjjlj 2_u!jjk SJp-LU i_ill 30 (jJl^a- tiJjUJljJI (_y3 (j^ 4JJ 

i3 j %Vij J^H 2 al Utl ( j j0 JoljlJLLa 200 JjLjlj Lo ^-"J 2j<- I ;,^tlj 2_j£.|jjj| 
(j£LI Sj_»iLj_a «Ljj_^SLII r"LHJj (_ ;r 3 Sj_uSLII (j-uvljiaJI i>J-A Jm'n n" (j£j («Jj 
jj^V jj ' "'^^h Ijj ulaljlJLLa 200 jl j_2_o JjLtj ojL^ L^Jj-aj (_yl!l 41LLJI 

(2) Mcveigh, J.C.Sun Power, Pergamraan Press, London, U.K. 1975. 
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»_<-uLiJI (JJ-2-JI (j-o j-o-^l JuLkJI ( _ ;r 3 4_ul^JI (j^>-'^i^' Ji^^ Cr^ J-"-*-^ 
Cjl j 4_ljIj-0> ij\^.\jls r"LlJl (^1 (JL>J.! lj-& ( _ ;r 3 4JiSU! 4ja^tj Cjjlj -j uig 
jj m'^-jJI c-l tali ml tillj£j idJJj Jj^ 4-lLc LajLtia jl£ La^s ^r^t 3*Li£ 

C-J_i_ul I j I » -s. Lx_4 4_ul^JI (j-Uvl^IaJI -1 J 1 ' ■-"' ( _ ;r l^. Cjl m i ii-»Q JLiol JJ^V 

. Lgl£.j_<j/ (^ jo£!jtl!l (jSUJ.1 (j^o 7 t j'^i lj (jljjjJI ^ 

4_ul^_& fiLio^-LIa c__t_pj3 jQ_i (j I j^aSV j^ i iiQj^-l]I Cjoj^-i /7LJ-1 (j-° (jLS J^I 
(_gJ-jJU>. /Tj-J u 1 c j_£jjjj LaJL3 75 I j * " *j A ,", tl j U a Ciljiii'i *-Jjl LgJ 
2 ta 1 "lj; 4ifljj/i ^1 TTJ-^" (jlf 1 <j-° ^J-^' J-*" (*-* ^J 1 LaJL3 80 «LcLajjl 
9 I 1 j * " Jljv^oJI Saja (J1_ijLjj^£ (jjjJo-a ^1 cJajj CjI ii 1 mU (j-o 3_CjjiJ*-a 
5-uLjj < j<ll 2JaLUj| JLlIjj J Lea ^7^3 Jjt <±J.jL>J! lj-A(jL£ JLSj iJalj^aJL^ 
w I c (J_a_»j 4_oLij^S CjI jJa>s jj^Iaj (<u Jl3 (jLS 1910 j»l-C *-aj i*l_a^JI (j-o 
Jj JL>JI dJJj JJ£. jj-a 2I i_k3axi (oJj 1 Jolj ^Lp 253j jJL> 4-ul_a^JI (j-^s- l_alaJ I 
(j-oJ^oiaJI (j-o sLj^SLJI tLUJI (Jj^5JJ iaJLjUJ! ^a Cjajx-Jlj CjljjalaiJI Cij o~ 1 .il 
aLc (j-o ^jJLjJI Qa-iL£ >$-"< cr^ ^jLxJljJI (_y3 iS j)' < " ° Cr^' Cr'S ^tHLW-" 

. Jolj >L£ 48 1 785 <*£.>*». La >lj^ SJ^LL 88 c^jjt d^p. 1 942 

^^ 2 al U tl vZjL£j_<S/j «bl«JI aUltl 3_ul^4JI tLij^SLII JijJjj jlM Jiil 
(j^vl^Ja g-IiaJ 3_£_jj_ai 4^j-<i/ 54 dJLl* jl£ 1922 aLc ^^ i^jjj-Vl JjJ-II 

I j" ~^l , ,, 1 \j Us > Lpv jj jjSLx! ! (j-a (_p. i"itl I JL^J 4jj^ii- Ldsjl C^jLS SjL»jJ>I 
SjLajJll CjLjVjJ! (jliLLa ^\ Jjlj i."'lir-ij JL3 (1>^ t -' ■" L'J S^ ^ L)^3 4j(jj/IjJI 
gi Ah-^. a *[scj>.\ Cj! j J/^s-l^ia /T^ljl 4_u!^J! (jus-I^IaJ! jj^Iaj (J-«-«l/ JL^j i3_aLS 
1 J_A ^j_a CjLuj iti*tl 4_jL^j ^-*J ' d dlije rt CjL>.LlL>.1 l ■ i ulxtJ «LilL»_a Cj1jJL£j 
(jl£Lo^( Li 7r j i n \ tiijjaj Cjj^iaj JL3 4_u!^J! (jus-I^IaJ! L^j-jJjJSj OuLS (JJ-2-II 
/_Lc v J J ' a >i ) I ^L>*l (j-a ^l^-^Jl <^X.j-*_o L ■ i n~»» 5 ) d uJI ^J-a 4^.jJlJ fcSL^tHJl 
I j*" SjjJl>. Aj^aLuaj JL>.jl /<u dlljl^ , 2 \j ^ I U 1 1 S^Lo^ J ,%.'alj s |j| J . Vi'ai 
(^^ jlj^jtVI (Jj12j (_p3jJLl dJJ jj Cj^J (j-a Vjj ijOj a ■"■ L^J (_^<-II (ju>.!^IaJ! 
'I j-«-l ^Ir jljILtV! jijTjJ-iiSjJ L^al JLa-" i ill SjHi 3JLUI ^^-utJ La-a Sjaa. I tajl 
till j 3_o!j^J| jrp-l^iaJI i5Jta.J <Ujs JL>.f jJa Jij_u Jlj-usjVI ^L^j i(jjL«J,l 
aJ-tb dij o ~ i iilj CjLLuMiJI (jy^ (jrii-^?^" UilaSJl ^\ «ClL>.j «Lul ^r*"j A ,",tl 
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<_^aj n5j^>.| Sj_a tiJLla ^yJJ .\Lc (>l>. 1946 aLc (_,-Io- <J-«j>JI ^ 3J^vLLJI 

L^J jLSj LCjj_al ( _ ;r 3 Ouj-oj-lS ^yfl 4-uljjfc 4J^>.LLi j-j^I t_i-pjj f<s_i 1 94 1 aLc 
(j! 4Jy>.LLaJI iJJL^J IjjJLa jLS JLSj iLaJLS 175 I 1 j * " SjLsJjJI j-ia3 (jO ) a ■"■ 
Cj^In i"iU ^j^* t CjI Jlj /oj dt^Jl ^j^* u (JjLfiJLi Cj1jl±ui\q iJaljLJLj-a I j25 fi^uZ 
jl aJsljJIj i L$j J-«-«-!l 5jtjLLa (j£, j lalll (_)ia£. ^I (_J-5l I 1 a j j laj 4jSLuI£Ll1.I 
a^Aaj SJa^Lc L^J (jSLj/oJ SJs^LsjlJI 2\j-wlUtt ajjb lJ J2 1 " ij j to ^^1 O^K miU 
4jSLuKjII slj^j-Vl ^«; Sj JL3 aJLC <j£. i.".jji.i" LiJlj 3_uLj^SL!I SJaLUJI JLlIjj 

SJaLLJI juljll «!jjt 4J53-U3 Jjl «.I_L> *u J-Si ^ylLaj.nll jUoV! ^ Lai 
«GjjL3 (^jLij^ jJj^j 4J53.LLJ! ajjt cJajj jiaj 1 193 1 Ate ^ 5-uLj < j<11 

(_Llo 4j>-jJlj faSLxjU j L^>- ( -5 -l^ 4Jy>-LLiJI OJL& -1 j 1 1 aj (_£ji>.l_j Jalj jIjS I 00 

.ialj ^1^279,000 3_Lr»JU <>j^! ^;,„tl j-LuVI j-Lij ^Sj^LiJI 

l_£_>i-l «lj^>-l (_,-3 SJaLtaJI JljJjj (^ 4-aJLJr" 1 nU tl^-JI (j-o-l^ia Cjj iVnlj 

4_uL\I! 4_lLL«J! t_ij_>JI jijlj LuLLajjj ^^ <j-Cjy>.LU *Lu j<u jJLs i/«JL«JI (j-a 

( _ ;r cSjj 2I jj^>- (j-3 I 1 j *" S JLs-lj i_*jSjj j<u JL3J . Jalj jijS 1 00 I 1 j*" J^ SjJS 

LuLLjjj ^ LajLoi-l (jLCa^Li ,jSLj /ola 3_^L\I! LoIj iSjJJbSLJ Jl « A ^ 

2 ta >■ 1 1 I j^'a C^Jb j-oJI 2 ^ U j 1 1 doLu/ ( _ ;r l!l SJLojJI 4j^j>J| JI^s.^1 1. , , , M ) 

.jjlj^JI ^yfl JjiiJLi 5J^LkJ! OJL* 
(_3jjLJj 4_ul^JI 4^LLaJLi (J-«-»J ^jja-l Sj^j>.| dij r"~i il dll j ^1 S^LUsJ 

«LujjjVI jj'j-"^'' tr^ Sj^jILa Cr^-3 J^lj 3^P 2 - 1,2 (j^ 1 

: it$Alt ^ 4mIUm»2I UUI 

j_uSLII 3_3 J jt_ a 3-j!JlJI ^yfl <_J tajj 3_j$|^J| 4ILLJI J>Litl^Ll j-iSLill! (jl 
. a\ o**( ttv 2f 1 lj^^-o d S-LaJLXl (j-S *1^J1 4ijj>* (j^. d Aj ' aa^gJl CjLooLtll ^j-a 
(j_a 4_iLl^t_a CjIjUB (j-^J CjL_uLuLJ1 ^j-a JUJjlIL) aLl^JI j-«V1 I JLA w i ^**' 5 'J 
i4_o|^J| S^LLaJI (J^l i" 1 ill CjLJlSLal (j£, sLaj^slj ij^jus (_,i^. J J ' -*■ "- 1 1 (J^>-l 
(3) Boyle.G., Living on the Sun, Marion Boyars, London, U.K. 1977.P.61. 
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buui$$H 6JJUxJI 

SLjjl u-uua ( _ ;r a Laj sLul^o^II SJaLLaJI ^^jk La (jSLJ 
i^ii^»AJ| SJaLLaJI jjLu mJJls.1 VI «Jsl^JI j£> CmihI ^Lul^JI SJaLLaJI (jl 
<_S^LiJI ■ I** Lgjlj_uGj (j n n uJI (j-u 3Ja^L«JL> jjGj tl^ll 4^j^>- (jl <-Sj|jj<J.L3 
jLb La dalaJLa ^^ jm '"ill 4jt-u/l ■ La S i ■■"' LaJ-ULS i l_Lc£_aSLi ■ La j -- II ^la^JI 

J S. i"i J Sjlj^>JLl J_jl_JJ «.l_O^JI (jl (<sijLJ LuSLI Itll^JI (jtJc I ill (^1 l_£-ijj I J-* 

SjLjIII (^ I JL& ^jjjLi^ i3jlj_>JI pLijjl «_a 4iaLo (J-2jJ 4-«j*j>. jl jjj jl j-fJJ 
f L*_JuMJ 3_U-,jjJJ 3-SLaJLt, I iJ ls 4j.I i ii U Sjjvj ^Ir sl^o^JI jj if (jjj (JjJ-23 
<L2-taJLl I ^& (_£aj>JI JaJLUaJI Jjl" ^\ <*JJJ-J I J-* -^J-^iJ i^j iSil u i u n i"itl 

JJLj (jIj_l1^ (j hi i ui pl_«_Jul I g-i^ j-s>y V i jjl\ (jlaLiU <^ Lai iSjj^JJ.1 
Lxjs (j-Lc'l o_j^J 4j»I i nU Sju>.j (jyi^- lSj-?^' it— » ■ v-ll ^LULjj «I_o^JI 'j t~ 
i_a}Lo.l aLo! jjj l_L* (jjej . jjSSLII (j mi Mitt f-LojiVI asU;* ^ JUJI jj* 

aI^Lo ,j5j_ii!l I"*-* 5J-sL«-a (j-a ^>Vj (_Jjj>.|j 4-dlaJLg (j-u lS,^?^' JoJLUaJI ^Ja 
JoJLUaJI ililj 2^U;tl ^ Ldjjeij dlj^II jLa 4jlr j idilj JjlS jlSLal ^JLlA 
(_£a^>J| , U » .'— tl ^^ (Jj^JI jl ^j^^-» 't I , U» . — tl Cjl j 4-iLLaJLl I ^1 «_ajj_LI 
(^-i-JI 3_!I_>JI (_y3j 4Jal I— It (jjjJtj ALLaj aJsljJI ( _ ;r 3 jj& (_Jjj>.|j <LalaXa (j-u 
(jl id j i ii a i"itl 3*1 Lai! (jjj^sj aIILi jj* I JLA (jjjJtlll AUaj jLa Lufc LjjSiSLu 
» ^aj i ■■ i La (JS jl ti LaaJt Lcajl «U_}L*_a_i i*3-<2J (j~*^ 3 ' ~ ' "J 3"^ *I^Jl 

(_^iaju c_t_jS^IIj ^9-^-1 (jl 9-A I JLA 4^LLaJI j^j^t_a (j_o 3 al dj i ■■*" t (jL_uj ^1 cujlS 
(_ylj| iSLLaJI (jjs «j^>- (j-« S 'I flJ 1 u^l t «I^JI jl 1 na (jjjJa ^a «I^JI (juvl^La 
(_gjj| (jjjJtlll ALLaj (_y3 (dSLajJI * jl—" ' ■■' V Lui TtxisljJI (j-oj i«!^J! I j 1 1 seJ 
2 al La tl (jjj^e_a (jjs *j^>- u^ J J ' — -- 1 1 jLpQjLl * j'— " i ■■ i LuSLI 4_c£. jaiSJLl 
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r-lj^si SJaLLj 4 j i mi i"itl S^LLaJI JiLa I j l~'" 4_ul^JI 4^LLaJI (j| 4 ^j^ — tlj 
I j K ■-«! La-j aJUj jLitjJI ^yfl 3-jjIjjJI S^LLaJlj jj^sjlj jlLI S^LUj j^tJI 
jlj I jj'a jjj_>J,l jl JL2js ( _ ;r a /oSL»jJI * ^Laj ' ■■' V SJaLLaJI (j^s d J*J 1L1 j 'I ■ — a 
(jl^s. (_gjjj_UaJI (j-oj i [j)^^^-^ ' I J-* Q^ 1 *. 1 Cr^ J ir-i"g-i (j! Ll1^,I Laj 1 nU jlS 
j a "1 1 11 a J'C i"i_t 4»j .Utl La^3j3 (jjJI 4£LLaJI j 'I ■ — a (J^l »" 1 11I (jc CjJLajj 
(__ljl (j^_ll^a-aJLjJ L^3l!i 4jt_j_LLaJu (ja-aa£L^-a Lul 4_ll JLul J_La (--*-! (jl j«_jI^J 
(_L->.| (jja (juljill aJJt (O^S (jr^- ' . ' ' a '_' O' ^V LiJ-^>- J^ (jlj L^i^ jaSLajj 
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6Jb-Vxll oJilkJI Up^Jgj^J 

(jl t jt i r-i j ^ j « j ■ La II . " « I j U » 1 1 oj_a jj.0 2 'I flJ i " >l (_j-l^. LujJLS S^Ljj 
i_2ajLx-a I JLA 4l>.Ji3 (jSL! i"tl jU»l I ojLA (_>i*J (_j^ (Ji. jdl! (jLvoJ 2! 2 <* I La*i 1 uL 
I *" si dj 1 ul *_u_u^j Ur^- \3 & \ j~>^ tj' (jU^32l (j-aj 'J (j-* J-^-^'- 1 

*j^>- (jjJ-"-u I."' 1 11 j I L^-J-Lc (J a 1 a — 1 1 * jk*" 1 ' " ' (^-^' SJaLLaJLa J j 1 nil j_a2l_i 
cLljIj-^JI SJsLLaJI 4j-« J-«-l*JJ . 3jJ3jj1I «Lul_^JI SJaLLaJI (_L9J*-a (jja t";i ■■_' 
islj-^JI sLcj_<j/j 4_ljIj^JI 4_Jj^>.LLaJI 4-Lg-C 4jvLjla LjJLa (_Lal^£. SjLc (j^Lc 
<j-a-£ S-ljI^JI 4J^.LtaJI SJLstc. 4a.L^a ^ *SL=coJI (jlSLa^Li q\£ I jl <jSL!j 
1 1 1 I " *-J3jj ^jl\ (_^-o- jl isl^^JI icj_»j»j (<iSLa_UI ^jl\ •» 1 LaJ (jl ljL>. ' •« Lajl 
*l_a^JI 3ijj>. (jl i4_Lu<-a 'Li-i-oj 3j-i^ (J^L>- 4Ji^>J 3_j| ( _ ;r 3 (jjj^-i (J*** '"'.' 3-Cj-<-uJI 
(jl^j (Jj*L>. L_a_*_Ua_JI jl jJLa-i j-jjlu JL9 ^I^JI cLc^ 1 n^ 1 4jtla 5j rt J d j ll a mC 
1— a I »i<il jjiTu 11 I g^ic J J 1 a -- 1 1 (jSLxj (jjJI SJaLLaJI 4_uj£ (jl (-5 -i-* ; J La-a 4 Lla 
(jl jl i~ r VI (j1-«-J Lijo.1 Ijl 5j^5Ucjj t_ujJt]l j_aVLi (j ihI Ijut (jl .CjIjJ.1 
(__ulj I J_A (jl i«U2,j-*_aJl ^l-a-*^ i_d6_4 *_a Loj-Ls j-jjuj «Lul^JI cLsLLaJI ^Lj-aS 
4_ljI_o-#]I SJaLLaJI <LwS (jls ' k-LaJLil jl jJLaj *l_a^-JI 3-Cj-<-u '"■ u^ASx -I I jl 4JI 
(jLfl *I^JI 5x.j-<-u C^a£.l '*^~ lj>l Lai i5_lL^V| 3<jrttl qj> jl25 (_jj| (jAAJeJD 

.CjIjjs (^Ljj (Jjjlx-i iaLLaJI SjLjj (^5-"^ t£»-!j 
(_^a_lLi^u>. (j^. (jja-cJJtl Cij>.LjJI j_J jj 4jali CjLajUa Cjj^jj I j)l (jSL! 
j_y^ j_jJLx)I (Jjbuaj 43ljl 1 11 aj MjLtLsolj 'ClCj-l^ (j-CJ La A a ta * a (ji «I^JI 
(j I c J j 1 a -- 1 1 (jLSLaVLi (jLa 4o^.j_<j/ I j * 1 ' '-*■ J-J-*^J cH^' J>JJt><-!lj 4_i£.j_<j/ 
i_i-pjj (<u ^J Lo-J^ I feu£ J j ■ a -- 1 1 (jSLaj (jyjJI 4^LLaJI 'Luii (jc 2 I j S « a Sj^La 
^^iJI ajaLLJI 3_u^ t_jLuo. (jLCa^Lij iSjj^Jll 2L5JaiLI (^3 3_uljjt 4J^.Ua 
S-^j^JI d^LkJLi 3_^aLiJI 3_lUsLjjJI CuVjUII JMi. (jx *I^JI USLllaj 
4jJbi t_!j_Us (Jj^jLs. i_kj.aj ( _ ;r A dJj^s_ua iuu> (_gV 4jSj_>JI SJaLLaJLa 4Sj_>JI 
•» ■ '^" 4_j_U3|_jj 3_Jj)L*_a J S i"i_) J-a^l I ' « ' aj I j)lj 4_i£.jl 4_iCj_<j/ ^«-JJ-a ( _ ;r 3 

(4) Hickok,F., Handbook of Solar and Wind Energy, Cahners Publishing Company, Inc. Ma. USA, 
1975, P.58. 
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,2ajmJ\ J-lj^J x AHSLT1 x 1/2 = iuSj^JI AaLLaJI 
.cLSLiSjLj I « j|) ' ea rt /Qj?tj>j1 (_£jL_uj 4JIxSjl (j>j^>-l * ljL>. (j_a (Q-L*-s LLjSj 

.43ll£)1 x (ti^»J1 = ATSJ\ 

d Ls&c «L>.L_u_a 4J3j-*»a (j«a ^-*' ' "^ (l^^ri^ l^-A Ltlljtj (_J3 *1^J1 (C^>« Lai 

.iU^jJI X <L>LuiXI = «^>t>J1 
3_Jij^>JI SJaLLaJ! SJjLt-a ^ 3Jj£J!j (O^tuJI (^itaU-a (jiaj^Jlll LiaJs I jl 

:3_JLiJI 2-taLJ.I (jl^. Jn-mJ LuLa 

A^j^ull t_uiSLa X ASLSiLtl X A^.Lul.1 X I /2 = ILtSj^JI ASllaJI 

jLJuil 4j>I 1 11 1,1 (jLa Lj>jl-i ^'•v 1"' jiitjj «l_a^JI 4J^.LLi 4i^c (jl oi-o~j 

dil j (jlr j i3Jbcj>JI j t^a *-Jj-a J-a 3 j 1 .iLu-a (ja£i 2Jbl 1 nil 3JjL«Ji.l lJ £ I jjtl 
4_ljIj-#JI 4Jaj>.LtaJI ^ L^lC j'-** ^-i>° f-a 4jjj/l_Lla ■» ■ 1 -»" 4j^j_>JI SJaLtaJLa 
(j_u_uL<La (_3 fcSj^IUl 1 *".^ I U"; , ,.1 « (jL£ l!ilj . *l 44JI «Lcj-<_u u -c « Sw Q (jJ3 Lsj)j-iia_a 
Sj-S^LU 2 j . ... i ; j tl oLajUU (jlr ljLio^.1 I j~ I a c j La *j «.I^JI 4J^>.LU 
4j aLulJI * J^*~" " ' Laj '*l *^l 5^.j_<j/ ( _ ;r 3 (dSLajJI (jSLa-tl J-^C (j-a 4JLfl 1 l_Lj_lk_I 
5jj to * J ***' *ta^J1 4S>3n 4jt_j_ilaj 4_t-aL>jl CiLa^UU ty\£- J J ia>J I ^_A 
(_j_a (JL>JI j_A La^j (j-^-I ' I J J^ J j 1 a >■ 1 1 (jSLx-i (_^JI 3al LaJI (j£, 2 tj 3 « a 
LoVjU^ u^ua. 4lLkJl J^(>L Jj^JI ^ilaloii V LuL<3 i|lulUI CjViM 
ii]LLA iil!j£j iS^ab S*LiSL> J^uG V 3_ul^4JI 3_i^LUJ! j^ liiljj ^3-SjLuJI 
JlLa d ri I" -»J. I 4Jy>.LLaJI s |jj>.| l j r \_> i_dLCi>.VI (._ u 1 n_t » j i eaj 4^LLaJ| ^^9 «j^>- 
(jl jl ^ mAJ ^Llj^SJI jJjlLl ^JIaZLlS jji-VI JljJl»jJI Lai 1 L*j_lC.J CjI ii i mU 
*Lcj_<j/ OcjLS I jLa CjLcj 1 11 II jj_a jj1_«_a jl La I (j n i*.-i (J-«-«3 CjI jjjj.1 aJJb 
V ^jLj^SLII JJ5II (jLa Sjj^jil oLcj^JI jLt^J <j-° J^' j' Cr^' SJ^vLtaJI 

(jLSLaLi (jl I jla (j-ula jl (jjLj^LII 5-uLjj < j<II S^LLaJI rLiJlj J<«1I ^i-iSL^j 

(Ja-aJtllj i^la^ll 4_Lt»_a CjLcj-j_u (j_a_u3 J ' ' ^* rt L>9^ tl)' fi ^'^4^' fi Ll^>'Llill 

joJy 4JLa 3-ujla jjjLs. (j£, «I^JI 3_cj_,j, dijlj lil 4JI ( _ ;r Uj(JI JL>J,I iJ ^ 4j 
(^ic Ij-Iai. J< mijCjLcj-uJI dJJj j^ic Iglji nil (jl jl LaLaj SJ^LIaJI L^Lfljl 
(j^C- (J-a-»J (jJ 4-u^aJ (_yjlj^£j| jjjll (jl (j£, liJLutlJ I j . ..Ai 3j^>.LLaJI S.o^ijj, 

.3_JL«JI cuLcj^JI tiiJj 
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CjlCj-*_u <j_a (JL^t-o f^y^jus (J-<J-*3 Uj La£ (_£ S>3a!Ll,| «Lul a^Jl ,^j>.1 aJsaJl (jl 

S*Li£ <j-SU . (SLulill ^ l>Lo 27 -3 , 60) Sl^UJI ^ >Lw 60-8 ^ *!^I! 

4-5-La-IJLl /-»i3 3j— iL<-gjl ^Ij^JI CjLcj-*_u ^J_4_j j-iH/Lj_a (JSLtHiJ jjLHj 4j jjv LLaJ I 
5p. LaSJ I jj ■■^* l (J-<j-*3 4_ula_A d_iaj>.LL3 q] ^LLo LLiJajILal jlJ3 . ai_<u-Az1 x_L^9_a 

^Jj *(2Lul!tJI ^ jLLoI 10-5) 4_cL_J1 ^ >Lj_a 22 -I I <j_« ^-Ij^oLcj-^ ^^k. 

«Lcj-j_u (^j-Lc Jalj J-Lj-J ' * "*» > JjLjlj Lo ttiILcj 5_j^>.LLaJ1 ^jLs jLlal 4 i no^ 
£.1j_A «Lcj-j_u /^ic Jalj J^Lp 4 ^-Jlj^^ /J— i-Lj L <J-Lu 4_uQJl /_3 jLLal 4-ui^>. 

(_£l (jl LUaJI 1 *l^^ V La£ . ^1 44JI «Lcj-*_u c-i* S -a *_a Lijij-Ls t. ■ ( oLlJJ ^1 44J1 (j-a 
«Lbj . *!^J! ( _ ;r 3 4JsLLaJI «LuiS ( -5 i^ J-f^ J's uU JJJJ >l_a^JI icj-<-u (^ j-J-«J 
551 tall «-jjl Mia (j_a (_gl jjrim *J_J! (Jjja Ijl>- igjJJ ''"^ <j-° *J1^ dilj (jlr 
CjIjLljJ! (Jl^>.| (j£. Lj-llc J-ajJLAJ *^^LS CjLojl*ja (jr^- Jj . ^.--tl cLul^JI 
^ CjL_uLlSjI £JLA (J <w nil (j I c_t^t_ij . aI <w rhA 1 x_^3^a ^ flLa *' I (_3 4_u1^J1 
Aj-jJI u^ «!j_<-u ^Ij-^JI 4_Cj_<j/ (Jj_«_a (ji^-J «'_J4J' 4£,j_tjJ d j U -» It I ^j^tl 

djL&Uot 5^JJLAl_^*J LS. JL9-I_jjl aUJI^^O-J Ju.|yi J^-uJI J>Ls- jf JL»-l_jJI 

4Jy>-ua *Liul (tCLu-u (jlS I jl La jl j'rVI (j 1 -*^ ii-VI (j^Laj (_^>- s^g-JI ^J^ 3 " 
(_y5 (lySLreTjl (_gjj|j_Ui)l (j-a (jLS I jl La 43jjtl lilljl^J 4ij^tla jl «QjLi *ljjt 

. 2( aI SyAxiiJ I ^Jj-a 4^.j_i 
?I^JI 5x.j_«jiJ CjLu/LiS JL>.Lj S^LkJI (^ 4jjj>JI jL^sjVI i " 1 1 La -» a aj^jj 
CjLu/Ll2JI oJLA (jl d laj.^1 a t^-^cJ (j^-! 'l£>**^ (jSLa2?l ^j^*.' J CjljLLaJLl ( _ ;r 3 
,_Palji:Vl (jl l 2Lul_a^JI 45LLJI JMiOuil cljLllSLal 5-u.lj.i (jlslj^.V 4^1^ i.~. i njl 
(jlj-_j_LaJ1 «LSj-j^_j d La >"j a 4jj_>J1 ^Lt-ajVI /"»! La.sc a L^l>.l (j-a I < ,i n i^' 
i4jIjI_ljj t^gJI ^J^*- £ *-"'j-i o^'j^W L^^Luj' (j-o jjjI ^ij^?^' <L».^LLIj 
(5) Simmons, Wind Power, Noyes Data Corp., London England, 1975, P. 5. 
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&jjlj£jl 6JiUJI 

«l_a-& <tcj_<-u Lj-l3 ^j i n"i (_ylll (JjLsLlU (jt^ ^-iljLLall *LSul /&ij V SjL«J! ( -5 -i3 
0J-& (j-C ti^s_iJL 4-ul^JI 4jaLLaJI JLca ( _ ;r 3 ja LagaJU ^aij Lj_Lu i4-JLc 

*LAjV L*j_lc. qa jii^l S^tjijJ,! ^LaV! SjUJI ^ L^jl jl cj! JJL ^LaVl 

<icj_u/ (JjjLlSj j»j-2j 4ja^»JI jL%aj2l ' " 1 1 La -» a jLa lilljS i4-jjl_a$II ( _j^>. I^LaJ I 

*lj^JI «lcj_<j/ (j! fp I ■> i LuSL! i(_p3jVI 7t U i ii (2>c i l-i j i .it fLjjjl (jr^- *Lw-" 

«!jj>.I (J^3- (_£j Jj-iiaJ I (j-«-3 I JJj ijjlaj^! 7r to i ii (j£, Li£.LiJjl «_o Ljijj -^jj 
(j-Lc *lj-gJI 4_Cj_<j/ (JjjLlJS joJLj jl La d o Uia (J £ «l_a^JI Jl^a-I (j£, ?s-uua 

. ^ a fa se a Cj Lc Luj 1 
i_a! JL&^I (j-i^J La <LaIaJLa ^i 4jl_a^>-lj «I>#JI d^cj^uA CjL-uLuLi aLulJI (jl 

:2LJb]| 
cUa^ua jj-a 4_r»oLul cLsLLaJI 4_j_a£Li ^j_lU1 I j^Q (j^-a- 1 Cj Lap I » a ,q_)Ju2j - I 
aLuUI /jX. J**< i ii i 1 J-Aj t^j ■ iLj-SJl d 5 la ' a /^ LbaLfujI ja_i ^oJ La_i3 <Lujt-a 4_ul^_A 
- ^ ' ' U cLaLaJLlI JjJlxjJ dJJja 4-SLaJLa (j-a jj&l ( _ ;r 3 «l_a^JI <icj_<_u] CjL-uLloj 
4cLjo_>JI ' 3J i_d_LL?e_a Cltr»o ^1 MjI C-t-pjJ jj£. ^-iL-aoJU-a jc-iJLaj -2 

i_it£La «_a i. 1 1 iiLlu >I^JI 4J3u3 jl (<s-C-j 4JI 4_ajLvuJI CjVjLkI! ^^ Lulj JlJ9j 

I a K q dJJJdj '*lj-g-!l <LaL£ *-a (_^-uLij eJaaJI iTjI i ^ LjJI VI 5lc.j_.jJI 

. 4_iLL_JI 4-lO 4 _^ r JLjJLj '"■ LtaAse ilj d"'al"X .-, ,'^A^. .1 sl^JI 3jlj_>. d ~^j m-.»A~jI 
^^.3 (j-L-uaHJe^a-Ll L^-i-Lc JLalu«Ji.lj 3_l3L-CJIj 3-aj^L!l CiLajUU j<uJL2j -3 

j S. a " i .I cjLu/LjJLJI jLa i(JL>JU !j_a (_j-3j • l -r t TPj-^'j -ij-i ■ v<tl cjVL*js 

i«-SLaJLll CjIj^I J I on ill (_gjj|j_UaJ! (j_a jLS I jl La jjj_2j (jjs (jrt n a i r-i I, I 
^_il i ii ~w (j_a p j IS i" i ■■ cJJj^ ""'lj a uJI (Jj-a 4j».jJlj jl SJajvLLiJI oL>>jL 
(J_a^r>o w I c 2jjLa I j I « »J (JS. i"i_t I j i j i ■ V< t 3J^>.LlaJI (^i^- 3j3jJ,l (_£ai!l 

.4-cSLail L^jjJaJI (jinqf 
CjI j CjLvuLlSj aLuLJ! w ,- ^"'\' J " O^ <— si Jlj^VI OJL& i(jjA>i i j_L^-l (j-aj 

:4_jjLUI '"»' uiLtaJI ) aLjJlII (-Jjlx-I i^l^o^JI ( _^ajL-a_>J ^-jLaj tjua 

: **Z I 4i^l mLUs - I 

(jSLa-LI (j_a (JjtJt_l (^LLa 4_L*_u) cujaia 3jJL *I^J1 «Lcj-*_u C^^" J J ' ^ "^ tji 
4Ja^.LIaJI jl I 'i i'^jHl&\ j\^ ((jjiLill ^ a La * a w a 4_JLaIo.VI 4^LLaJI 4-LaS <— -1 1 i ua. 
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(J_a_>»j 4_i^>.LLaJl (jlj *1a^J1 cjlcj-j_u *_j_aj>. coo 4Hju tvLoSLj (J-ajLJ 4_ul^Jl 

J I Sj-JJLt-O «LCj-*_ujl (jjS (j£. J *3 * ' I ^J^» * SjJSoILU ^I^JI CjLc,J-t_u X_J_aj>. ty\£- 

'Lc.j i ii t 4-jJa-3elll 3*;lj_2JI JL>.L> ^j-aj jL$i>- (Jl «i«~i nl (JjtilLi Lu£_a2 3j_ui 

(j \c Jj . -^ ^tlj 5-l^joJ! 3JaLLJI 3JjL«I SjI.^Loj 4-JujtJ aL_»_2J1 «& tl^JI 
N i <• (jLs liiJa^ 'Ujic. Jj.^^tl (j^L^IIj Sj^jll.! 43LUJI <Lui£J c!j!jjjl2j 
jLlo^I (j^>i (j-* ^ a u >■ 1 1 iJjlsLLU (j-o cjujULa ^Ijj>.! (jS_a_U (j-* (J-*^e_i ^^^ 

4 iil'i-sJ.1 CjLc.j_<jJI Ooo d ril'-^e-a 5»l aS[j J »**i (j-La-ljIaJl (jl (aLu LuSLI , I jl.^ai 
^l^a^AJ 4_t_L*_a CjLcj-*_u (j <i *<•> (J-oJtJ 4_ul^J1 jy 3» I ajajl (jl (qIjlj LLUtlxSj ^1^11 

3jJ)J_U3 (j_a J J* '"' t»^^— J J " *> Cjl JjjL^tHJl 0JL& (jl 4<Cj-i_U 4-1 I /jyl^. (J-UJJJ 

3_3jj(_a (j_a L-i— LSi— <a-> CjLuLjJiJI aJJb (jl jl 1 JLaVI Sij^Ja Cj Lu/ LlSJ Ll aLlSJI 
LilSjj-a (jl i4_uj<_a 4-o_i« Cj! j sl^J! "icj-u I jj' 1 * OuLS cH^' 4-uLajJI CjljHaJ! 
(j_a L-LL S -a-i I ^ ui-O-i CjLcj-*_oJ1 a-jaJo d A r, -^ I I CiLc^ ml' 4_uLajj| Ol >HA1! 
.(JjiLloJ! f-^J-a (j^ Lg-La S 'I flJ 1 u 2 I (jSLx-l (jr-^II 4^LLaJI 4_LaS t_ll 1 ua. 
La 4_2ia_La ^^3 il_a$II ( _ ;r 3 Sj^ojII 4JaLLaJI 4_lO cr^ J J ' *** ~" ^ I ij^' (j-°J 
(^1 3jL«J! ^^ (jj - - — -~ —— t t LaJj OiJSaJI Cjlj ( _ ;r 3 Lg-La 3 'I flj 1 uVI (jSLxJ (j^Jlj 
i4_^Laj_JI LsJjIjUsj d a b >■ 1 I «!^J! CjLcj-«-u (jlJ 4J3^L«J! (Ji-«-i CjLUje-La r<u-uj 
Sj^jjI! 4JaLL-i]! ^-^^ (_P-«-i J^-' (j-' j:e -'- a p-^J f^i u'nr'iV \j-& (j-a La^M-La-ilj 

jj j-ti-^l (j-L^-LU (jl .(jjLlIII Sjia jljdal t;r JLc 3 lil'^JLl ciLcj ...ll ^Ic 

3j-S_3 (j-L^. /J-L^aJeJ (jl ^j iiaj *^ 1 1 ^j^"»- uJI «u^L>. (j_a » .u gaj 1 ■■ * «Lt-£sL>. 4_uj_Al 
J < V»'aT ^ La «J (jjJI ^I^^JI CjLcj_<j/ JL^a (j^.J Sj^jHtl SJsLtaJ! 'L'-a-i <j^- 3-aLc 
, U j La_a«J I JljJLto (_^-!L>J,l * jtVi , ,. 1 Cj Laj U U ajjk c~^ 'jLa-^-'^ i^jLilll 
(I) (j^l S i"i tl (J^_a_jj p M' agJI 4_iLaX. siLul I J ' • <a (J_ajt_u_o (^-lll d ' ^Jj * 

■ Cj LUjc-lU OJ-^J «Li3e-ij <ij3 TJl-aj (2)j 



LaLjl jl IjljsJj Laoj t^l I J 1 1 'I 1 »j;'^» CjljHi CjLu/LlSJI OJUk J n i"i") 
4-jJLgJLvVI iLaLLaJI ^-^<S 4^j-«-a CjLcj_lJ! aJJt (j-a >o 1 a S 1 1 (j-^J-Ij »*l Ijl*^ 
3_jJij_a_«Jlj 4 j VaVI CjL&Ljo VI (^ «I^JI 4^.j_<j/ fjjj^ o"L|^ l_4_ij^tj iJaia 
4>Jl^S CjLt_ul_j_aj 43ljL_u_a_l 43ljL_u_aj 4;I^Jl * 1 >^ ^L>»j1 cL5j-«_aj «L)Jj_aJtJl 
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C^jLi Ijl La JLjJl^o (j_a < -i i a 1 1 (jSLx-i i __ :T ILl 1 (^-Aj iLjjI^Ij 3Jy>.LtaJI (^^Lc 

SiLual iLj^lj rii'i 4ijj>.j 3Ja^.LtaJI oLjoLi /aSLalll! 3j^>-l t_ijS^iJ =l>.L>. tiJLut 

(jjalL>tXI (jSLxJ «. 1_o^J1 4cj_<j/ ^^ 4-La^-JI CjIj-JuJI 4£jjuz (jLa aJ-2j La ^J 
4_lO *-o L^ILijLiLa (_L-*-l (j-« <icLj/ Ji ( _ ;r 3 =L>>jLlI! 4JaliaJI CjLlO <-— -it i ii-v (j-o 
(j^aljJll * j^-*~ • ■■_' I J-#JJ .(j-ujJ-JI JLtS ^^ (jj^II 3 La >■ 1 1 ,j-a 2 .j I U 1 1 2al Utl 
(J K i"i I j-Cij.3j3 (jl-3jLj!jJ! 4JaLtaJ! 03-^ 3jjj_U3 ijJLut C^jLS Ijj La j_jj_2j 
^2^-JJ-^t-J 4JI i na (_!! SjLifuVLi aoJLu_uJ i L^_aL^tj>.tj 4_ialIaJLI ( j : J3^tIUl 4_a_Ia_>t 

.L^.V3aS!jJI aiLkJI 



: Ml I Sj-^MI QUUUI - 3 

f. 1 c ^l^a-^JI 4_Cj-j_u jjjjLj-S ^a_A Jla^/I 5>j < aJLII CjL-uLloILi ^j < a 2 1 1 q\ 

cjLu/Lj_2J! (j_o pj-i-II I j_a u-<-LLlj jj i^JLia (j!j3 (j-^" j' ^J^ (jjjLa.} i_£J-o 
4_j_Jj.j ^^.a .~il , ,.l j ^ tl ojla SjijLa (j£jj i ! jl>. *j j • a a cjIjUAI j q" . m" (jj^-M 

4J^>-ua (_L«x. (ji^. 3-}L«J! (^ <1cj_<jiJ! 4j-!Lc (jj£j C"*"" CjLii^uiJ! aJJt JtH^j 

(^ 3_ljLjj_^£LII cjIjJjJ.1 J_«-*jj iLiajl Li^jIjIj ^Ljj^SLII jJjAIj sl^JI 

I gj t* jl> <i"n .il LxjjJ L*j!j| jjLIjj CjLcj_«jJ! (j-a jJula JLx-a (jm>i SjL«JI 
^Cj-lm jl^j-' C^^J iCjLcj_«jJI (j-a JLsJJ I J-tb jm'fi (J-«-«JI (^i^. 4iaiL>J,Li 
JjV diljjj .«CLo^Lvu (jlr I tal aa. jJail i_sL2jI j<uj 3-ij-«-o JjJ^>- <2>c tl>#-JI 
/ylt L*j_uLi (_f JLa ibjjii 4i>-Liil 4jjI^J! Ol A.^»tl ^ajL^ai. 43jjla (j-a 

dil jj L*>ut3 *!jl3.V 5loj>U! cu!«!j^.V! ji-lj iLpLij^SLII o! jJ^ll 3-a^L.u 
(_ul^>JI (_>ijtj (ji^. 'j-jjLj 4jjI^J! cjLii^udl (jLa dl! JS '-iji <^~tl djl^<- s Lu| 

^j>.LiL!j ^LkJ! jLj^-^Lj JlLajHj Lj-mAJ 3Jaa.LtaJ! < j 1 1 aj (j-o 4jSLuISLlL! 

.3Ji^.LtaJ! *!j-»-l 4J (jlajjtlj i^JJ! 
V 4Jl Jj2J! t_c»j (^J>«JI (<sJL«JI ^ iLul^JI 4lLkJI Jjn'int, 3jinitLij 

^jjlI! j«JL«J! ( _ ;r a *!^J! Jl^>.l (j^. 4-u-u.ajjj ^Lialj cjLvuIjJj aLlSJI (jjs ju 
i^uj! jJIj 3-> jL*ii.l i^LtaJ! a jjt J}Lii<-uV ^LCal dJLlA (jL^ ! il La j-jj-23 J.^ 
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6Jb-Vxll oJlbJI Up^Jgjij 

( _ ;T i£.j jLa_J! (Ja~!jjj/ (ji^. 4jLa!jJ! JjiaLLU (jI-aLc (JSL^-Jjil! (jSL«-i <j^Ij 
43LLJI «-jjl hu aLlII 3_LJLS-al dJLla (jl jiZUJ LuLa 4j1cj i4-u!^JI 43LLJI 

jo-a^/l CjJLac a 1961 aLc (_,-3j i ( _ ;t j_j-«J! /oJLuJI (j_a SjjJ^. *!j^>-l (_y3 3_ul^JI 
;yjLiJ j-<i-> j-a-ijJJ Ijuk^ (<u JL9J icLlILkJ! jL^jjVI ^ 1 la 1 1 lj_a-ij^ SjL»im 
jjjjjl ^j^* 1 I J * ila (j- (ft-lLtJI <j-a SjuJlC ^ljj>.t ^—3 ^ la * *, I 4_] O-aLs ?r i na 
.(^jJjjlI! («JL«JLi ti ^ I »*i 1 1 ■*■ 1 ,,U I jut /yjLHJ aJ-Sj ( l)(o\) (JjJ->J! ( -5 -Sj •'*-ii>*^' 

( 1 ) I^J Jj- 1 *- 
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World Meteorological organization, U.N. Conference, August 1961. : ji- 



:U^t j»| <Udl$AJI Mitt? J-j$u 

i ■ ^^ti 4_iL^J ^j-oj-I ' j „ '"'"j ^.'~\>"j *i *a cb^vLLs ^ ^ o < a3 ^-^ T-L^t-Jl ^jl 

(jl£La jt 4Jj-La ^—1! f_jl )j gSJl jLuJl ^J' ' a jl (jL^-lIj L$j /qHj (-H-^ 4_djjJaJ1 ^^^ 
j-3oj j_A 3^L«JI ^^ i^ll^j" i nil (O^j La (jl j! i4HjLi ' " 1 1 a i a I a a u i .i~»- <U-»C 
(j-a LjI (_p=>jju V (jlj lillj (jSLal La jtul Jj (J I m" i n^LI tcJLi^3 (j-iuj^S jJ ir-ia 

.j_LitlJ IflU+'mj ^1 4-uLj^SLJI cUlj^Vl 
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ilgfljl oiJUxJI 
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gJLj-VjJI oJlbJI UpjJjj&j 
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sU-ulj.} "JJJ i^aJu (j • hu 2j 4-jjI^JI SJaLLaJI a! JLJejj-u! (jlSLal (j£, li^e_J! (jl 
( _ ;r jJj tiijjaj I iS^I j~" ul «Jalj_o ^1 (jj_ol_o (JS i"m SJaLLiJI oJUfc (JL^ijI (JjL-uj 

f. Uj j S, 11 (j_a I o^l j~" "I (jLa (aLu Loj tjKl^j" i nU ^^U" 1 ' "^ < — '^j"^-^ 5 "' 

' .IUt| I jj'a -il-ijtj ^jLcL" ' f 1 1 * j a ijl j'tl CjLcLj/ i. i i m-w jj-*jJ Jj LjjIj (j .ij! 

LSjLj, Lblj jJLa JL>J,I I jut ^ 3_^L>J| Lg3>K »,« S-ul^JI 2alUH ^J 
4^L.j_^JI oljd^La dl!j£ ^L.j^J! jJ«JJ ^bjj j_JLu ^Wb j *I^JI 

(_gjJ! j-o^il J-*J '" ' J j 4_ajQjJ,! CjLcj_»jJ! G>i 4 a b 3e a CjULoSLi (J-«-*j 
(j^C- j-JJuji <■ <IU i £jl * j* jj>. VI i_uL>JI (jjaj ' ^.'J r"' ?r^l J-£*^ O"^ (O-ALj-uj 

(^l^. SjJLaJI j-3jj (JJJ ' . . lutlj u^sjjj\ I jja j_Juj SJa^tc aLoI (j^e-i (j Jl 
4_ul^JI 4jaLLaJ| (JLa-o (_j^ (j-* i -*»" **• II (jr^ V^ *^' ?- a ' * ° J * " l£' e>"^ r&SLxjJI 
(jl /i i lu tlj ^Ioj.jlJI (j^-J (jjl oj (3-L>- (j q uaj ^ la 2 * rt (J^-^* (Q- 1 ^-^ 4JjL*_a 
«L_j_jl^_^JI cLaLLaJl (J_jj_=»o (_ jJI i na «L_u1j_} (__UaH2j 0JLA (jjl^HJl <^JL>. J^l^* 

d 1 se c O'JJ-^ L)-^ ^ ' mil- (Jl «LSj-_>J1 (J_jj_t»o ^_A (J-jj ge "itu ^j i a 2 1 1 (jl 
(jV IjJkJ <LJ| 2 t^^M a bUk: LLa>j .d-pbj^ 3^LL ^J ^Lul^JI SJi^vLLJI 
(_ ;t jJI CjI ii i ul, I (_ ;r 3 Sx.j.^l tiJJjJ Lljj j_iijjj 3j_L»Ha 3j^>.LlaJI 4Lax. S.c.j.^ 
^ SI 'j g-S-JI jJjJLl 4_Cj_«j/ j_jju (^1 (^LlIL (^Jjj Ij-Aj 4Sj^>J| Jib aj-23 
(jl i4_dLljt_a (Cju j_l!i) Cjl^JljJ] (_£J (_JLJj-^l jLu (J^. ^J j . ^ >, 1 1 ^2L] «l^t_u_ijLJJ 
4-uLij^II 7t_uL^iII 3*LUsl jl CjWIj CjIjulII JjJLJil! 7e-LaJ V I '' j< IjLu 

i>J_A (J^>> (J^>*l (j-°J (J^^-^l ' ^"-'1 OjO LuUj-^S I J J ' a3 rt Lt - L t^ JV i . 1 1^**." (jy-jl 

(_yj|_ij_^SL!l (Jjj^tlll (JL^a (^^ (j-l LalaJtl »l <iUII ^j^«_' aJLSj jJl3 d K i"iU 

dcJLJ .iJlJ-ILl IjL-J-J ??-^-tJ LH3— *° ^3 j^ I ra-L4X£3J (.P- J^-^^> ' (j-* 4-C^-«3J?e-4-l 

jLSLa ^1 ^j'— « j (^1 S^LJal ^ 1 il2j (^Lj^SLII jJjJLI S.cj.,.!, j-^c j u ' 1 1 ^j^» j 

.jj^ialllj Sj^IjjJIj i.'-.t ill jus oJljLa L ^A\ ^jji.Vl 
a^Ukll oj^j JaLiivVI dili ^o vj.^^ll'a 4ILLJI (jjjJei! 3 ji.mILi Lalj 
(jjj->JL1 1 JLA (j_a ^uj-^SJI Jljj^jj L^ji h***u ul (jS-4-J Clt-L»_) d axihc « (JiN ml 1 
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j^SLIj i«L>.L>J1 ^ - gaj 2j Lojut^. L^JI o***K nl 3_}LcJj ' ^j tj— tt '"' ] J-^ 1 -^ 

L^JLjj-fljj I j Ise ■"■ (j^-a->J 1_}jJi^t_a >j-a^. 4jjLLa_dJ ^jl ^—Jl cLsLUdI CjLjjLLa_Jl jj_a 
(jjji. 4j(jj/ LgJj dJoi I 2 (-;r Lc Sjlj i nil 4jjLLaj (J-a-*3 yLLn£ iSjjJLx-a ^'j- 
50 4jjJs (^Lij^ jLu r I La c I I j".<- I U", , „l j ^| ^j i4x.L^/ j_ujsl 50 I j"ij3 

Sjjj^s (jjjSi LuSLxjj i5^.Lj/ Jolj 600 J-sLtj La ji i3jl>.Ij icLu/ SjJ. j-^j-oI 

(Jl <n~i .iVI 4jtjLJu 4-uLl^SJI 7e-uLLaJLl (jl LijijG Ijl i>JUt (jj_>J! 4_uii (jx. 

.SlcLu/ Jalj 100-60 qjj La Lla jo.!^J! I'll^.nj 

J at" i n" (jl 7-ljHa! *u J-fl^ CjI JUJLajJI iJJLA (j^Lc t_*iilJ! (_L-*-l (j-aj lLIJJl! 
■ La » i a 1 3_-j!j-gJI 3J>ao-Lk]! iLsLU JfT J^. j! uALaJI jj£. SjjIjJ! iLsliaJ! 
CjLj_o ^jl\ J '^" «L<JLc Jg j » i >i (.^Lc (_psjVI 0-><J 5>fJJ ^Liljji. ^^ «!_a^JI 
J j i mi " I JajJLUaJ.1 «!^J! ! JLA Jl at" i J j<u i3jujJi.I 4-i^3a-J! (-5 JLc JLUj^/l 
(jaS3 ^I^JI (jljj>. 4jlj_o (jl (Ju_o*j i4_ul_ij-^l CjI JJa_a *_a <U^u3^i CjLLjjjoj 

(_aLs «!j^J! (j^ (j^jJejs dJLut oj^j (jl (jLa-Ua <j^-a-s ^JLa S^L«JI ^^ 3j_ui 

^—Jlijv /jj-I] /J-^aJS Jl9 I j i i ii i 4Jjola Sj^LdJ ■" ' \J ^ J I JJa_aj (j-UjalUl UJ + uoj 

JlLa cLul^JI 4^LtaJ! jjjjJtj (JL*-a ( _ ;r 3 ^ ~- jj La a SjLjJLC «!jl dJLutj 'pJJ ' "I 

.4_uLa CjLLujaj J j* i"i**(T L^JI q***k J /c3 CjuIjj>. ^—5 L^_ijj>.j <>LlU 7c_Ua 



52 









<L>.1 i ii a * I jJS L ^JL i - i -fl 4«t_j_uaj2l 3j-SJI ■*■ la - ■■ jj-a 

jUtjJI (jLa i jUayLj^ Q^jia 149 <_p3jVl (^Ic Jl^jLJI 

jJLaghS ^jojIa 361 «Co*L_u_a La ,- la *" ' .! J 

i_iij)jjt_aj i4j_ujLjj1 «L>.L_u^ ' d * ■ «a jj-a j^j> (_£l 4 ?*-£>-* 
jL^t_J1 ^J a ***i i n i J IjLaj ^j a»**t i ill ^jl i n i 2l ^jt LijejjLj 
4jI JLC. r-Lu^ *!jjj/ (_ps!jX.^! ,j-a JjJLtil .-<IUj-wt Ij 

La JSLI ^L^j^l i_al mi~<I dljj (jiuMjJI j-aljJI ^yjk 

^_b jt d i n iL-jJl /jji^. ^i^j-u ^u d 1 1 n lib jj^jsca ^Jt 

fj n -wL-Aj ^Jl I n t 2l ^"i J * I cjlL- L Jvj A4_jjlj .jL»_»Jl 

4JLa 4J3jjj «UJLj (>u iJ ^i\ 2alUll j \l ,^^ i_alj i"i ill 
ij j ii" i ii 1,1 ( _ ;r i 4-ajitj lP'^V (1)^ '-°' 1 "^. 1 ^ c?-^ ^^^ 
f.\ jJLl I 1 j a I j J i a a ( _ ;r U3LU ( _ ;r 3 j^tjJ! JSLjI/ Laij 

La ^l 3^I_UsI-a_4jJ' i_F "*J ^^ 4-!LSjJIj oL^J^I 

.4^UaJ! (j_a 'jrh" LJL»j3»I I j J i a a- a J 5j 
» xJaJS ■■■_' 5JaLiaJ! <j_a SjUJLc JK uif dJI_L& 
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jJsj p Iaj * rt (JN m i jjJiJxi *LjJJ-i ^>^>* (J ^ '^ *-4^° LaieJ I *£ jjj-Ial J uill /^Lc 

Ij—ti-lj «L>.^LU (JLtcl ( _ ;r 3 3j_&LtaJI ojufc (j-a 3 'I aj i " > I (jjs (jL^ij^l (jSLxj 
i^j-XjJaj ,,! II jLjoVIj I uuj-^j I j_l£ ^.a Lo" 4jjL>j^£JI 43LUJI jlJjj ^ 

<JJlM <j_a j^uSLJI ^yk: Ij-Laj. J< u.3 cJljLa ^^lll j-=t-JI rl>al tiJLla dl! j£ 

J^l <"i ml (j I r (jLLJIj LuLLjj_i ^ L<JL>. J-«j«JI l£j^*j Ll&j i(«JL«JI ^ 
J^Liru^l jj* jijjLallLi Ll& I ' -i jj Lo (jSLI i^LaLLJI JlJjj ^ ojut rl>a^M JLaLU 
rL*ul jl iLuLij^LII iLsLLJI jlJjIJ ,-.! Uj-t tj jLstJI (^a 2bjlj^>JI 2lsLUJI 
.laLIaJ! juljll jij^j^ 4JUjl1i-uI <jSUj mjjJI (j^j-jijJ-^JI 
jLst-JI ^ 4jj!j^»J! 4ILLJI ^ /oJSJu j! u iyd\ SJLa^JJ Lyji: jjuj JlSj 

!j_l!LS *_ii3j_j V j^e_JI ijLlo ij\jj>. 4j>-jJ jl jaLu Lulj sLi^sLi. CjLLa-pJJj 
.-<! '^j--l Ijjl'' Jl ( _ ;r 3 tLiaela-uJI sLtl SjIjjs. *L>.jJl3 I kj-i^aJI J i a£ ^a (_^>- 
(^J . joJUJI jj-a jLCa (_gl (^ 3jL«JI fjk 4j_jia =L>-jJ 30 (j-a J^l (_j.II J-^LP * 
jLst-Jl ^ 4jjIj^>JI JLaLtaJLi JLiaJaJ IjLa jjl I JL^j I JL4 (j-a J^Sl jj£j 3-jUJI 

S.-.l l^j--t la 
30 (j-a j^iSl (_j.II (*-'H>^ * CjLla-pJ,lj jLajJI i>LLa SjIjjs. 'l^-j-S (jl _*.!'*• ir-i 
3' fl c I (j-'i J * * j' LlJjL>. 9-J dA-t t lj" ...V| i U^ J_t£, /^>« 4ja_La 4j>.jJ 
«L>-jJ ^-^JjJ ^1 il *l » l~ ^g-a 3jj-i^3 ijJLLit (jl LJjU>-jJ '"'I ti^l I j jLajJI iJJLit 
,3jl^3 tiJLLit j jl Sj^a CjL>.jJ 5 (j^. '"'I La-LjJ |j jLajJI (JLiC I ( _ ;r 3 Sjlj_>JI 
j^tjJI •» La i ■■ (ji^- «Lil (jl-J La jl ijjtillj •» La i uJl jj^j La ^LU SjIjj>. 'I^J-jJ (^^ 
La j_ifc 3jlj_r»JI CjL>-jJ ( _ ;r i (JjLflJI \j-& (jl ijLLaVI CjLla Jj i c (jr^ «Lllj 
4J^I ***i i ill » A gaj ' ■■ 1 jL-uj^U Ij-;^^ LjjIjj>. I j , > ' aa rt (JN ui i La 9-Aj Li_A I * o J * 

.(j-uj-jjjLLgJ! r-Llil jl 2 ial LaJI J-jJjj (^ 

■- la i ■■ (j-Lc da-Ai ■■" Jim i"it1 d * mi La i(j u o Mill a_A (_j_u_uj j J t * rt i-LILlA 
-n i ■■ a (_^L_t-a_ILaL ^LlLI a^Jijj jL*_JI jt L^-La 4_i_ujLjjI ^la_i_u 4_j_uaj ^1 Sj^jl 
( _ ;r ^ (_Li- J-J I j * " J-i-l I n i ii^ jl Lo i4jjIjj>. 4^LU (J'n i"i_i 4^LLaJI oJLA (j^ 
(j_a (j n S ♦ i i j^>>! f<l i nfl i-LILlAj 4jLLa_atj ^3^ (j-II (J-^ ::t -^ CH"^ ^L_jJLI j-ijt_u 
cLL^aLjJI 4 j 1 .in i"ill 4^LLaJI j_L«j^a (j-aj '_J : ?^' (jr^ J '"'"' 'JL? tf LiXl ■xlaj-u u^- 
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ujlKxacJIg jUjJI ^ fcjjIjaJI &5UJI 

J^tljj oLlII 4 i -*»" 1 ' (_£ jJI Lg-La j^>JI dJJj Lut I * i jj ."il Uj--t lj jl segJI (_jl£. 
oLlL! Lai t?c_La •■■'! (ji^. oLl! Sjlj^- <*-»-J-> J-3j (j-JJ LS-ip <Lj!jj>. <LaLLo ^1 

(_ylt (jl i- < j i .it (JjA^ tj '"» r"i T L> Ltj3G (jLa jLla 2! cjLia JjLax. I (^i^- Sji^a-jJJ 

jj_a 3_JL>. (^LlILl (JS mi""j , ■» U . ..II (_yic Lg-La -ij-ll oLlU (jja . " 1 1 ^ . U 1 1 0JL& 
LJLaIo.1 Liljji. (JS mi_i La jjt Sjlj_r»JI CjL>-jJ (^ JjjLi)! ! JL&j ij}^-*^ ^1 (jr^ 

. 4aLLaJ! (jjo Ij^j^ 
^jtj^J! rjXLl! 3-Jt^ 3 cr^ La>Ll>.l dJLla (jl ^1 j-a^/l j_*LLo jjAjj 

(j^sLiJ! (J^aAll (j-^ JJ '"' '' " LcS^ 4jjljLjJ! (_y3 r-jjCillj jLkjJI ^yfl r-jjGJ! jj-u 
ijj-ajljl -SLjJlj! «_a jljljJJ (_paj^l Sjlj^. 3-^-J-> jl_3 3_jj I j^oojj I 4lLLaJLl 
«L>.j_} ^j ga d ge S !il ' d '" ge rt '" .? J iLse-Jl .^ *_U^aJl jl . 1 A ^ \1 * La_Lu 
SjLjiaJa (^Jl (JJj^LtaJ! i_3^Lo-VI I j-4> m£>*J j ">LlU (j-*^- -^W-O' f <>jIjl>JI 

^ ^jtj^J! ^jJl^JLs l( jiJi]L>J! Lil£ ^ ^jlj^J! rj-^iJ SjJjll JjiI^jlII 

L-4-4 0L_J_U w 1 C JH 1 Ml H d * Mil I La fl 5 ' " j-jjLj jj£. 1 HIM Ol La_L>J I Q jL^-Jl 

cLS_uul]I < - 1 1 5 1 La ! I ^--d-u La_Lu ■*■ La 1 nil /^Lc ^>L_ «JL t .">! ^ Ja (j\^e_*_u3 (_!! m£-SJ-i 
4 » Mil j-jjLj J3^-i Ji t(j u Mill d ♦ miLi j3Ljj z «Ltia^t_La 3jljj>. CjL>.jJ l^- 
jjL^jJ.! <■ 1 j ml 1I1J1JO (^^a 4jjIj^v^jjJI 4^LtaJI La? 1 1 Jl». >LjJLa (j.in Mill 
Jim mi tl gj ♦ Mil 1 La a S - " >■ ' 1 1 uj (j-ajjj j^paj^/l ^jlaL) ^—5 3ji^>»^aJ.1 4jj1j->J1 
jljll CjLcU mi| (j^s J's mi"" ijjut 4jj ! jj».^jj>J ! 2al LaJI j \l .^ ^j t 3 1 ii;LJ1 (jlr 
4_i_Usj2l '"'I S iLaJI dJLCis.! ^Lal^C (j-aj (_pajV! (j-LaLl ^^ 3jl^>.jH 4 » miU 
La_Lu 4JI <Jaj. ^1 " LLlLc aJL2j La ^1 iaLdal imJj^>-I t—iLijj/lj ^j^» xJ Lg-L^n-i 
CjLLa (j^s j^jI (_j-Il J LaJ V (jLa-^l (j^ CJ LLajjJ, I J jLa_JI 3JL>. ^^ <ijJL»jj 
. jLlaVl i^VI (jJjij SjjIj^^jjJI 4^LLaJ! ,j^ LluJI^ jLa jLlaVl ,j^ SJJ^ 

^LiLa i fTji^ill J i^'q lJ Js <_P=j ^1 (j-3 (_gj!j->>J! rj JjJI (_5-!i LJjJij ^J (jSLIj 

^_3 o!j_i Li 4^1 1 Mia 3jjj^3 ^1 J '^" 1— Sj 1 n'q jLla^l '"'^J ''■"' 4^1 1 na (-5 i^.J 

V ^1 i^jVl 3 ^ ; Utt j| ^JJ j^jy cdJj ^ i., j mil j ..-.lUj^ttj jLtJ! 

M5jlj->»Ji J ' L^a-Ll Cjl!i /j-J] L)^)-*-^ jLLa 2l J "''j ui£ c?^-" LjSLo-m JjLteHj 

mJjIj^J! rjJl!! ^1 LijJiJ^ia ^jmiamiII 4^LLaJI jjtj jLtJI (^ic jjJjmJJJI 
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(jl LjJL>.jJ jLLa^l Cj!j_Ju£. Jj i** (jj-^ ' fl-u-a.il J i -»'*» (_^ Oj^SLI! J-i-a JiL ( _ ;r 3 

3 j uiLlSJI SjlcLU! Ljjo.1 !il Lai tjaMI jLjjjI *-a ^j^-^™ 3j!j^>JI <l»-jj> 

<L>.jJ) (jlj ' fl I " se " Sjij '^ II (jl ' 7- * ' •■ a jLxa^fl <_sVl (j}LaX.I (JjjLj/I (jyi^. 
(jl 4_2_<JL>. (^jjlJ! (jj ^tl ^ fllaJLa ^ ^Li^uVI i_LJj J I JlSj ij)lj)jj 3jlj_>JI 
,-» U , „ll ^Ir I j*" Ijj i .i'i J)j_ll 3 Ijl^ jLlal 3^ ^ (j^ r O^J^' ^j'j^ 5 " ^"J- 5 

( _ ;r a L^JI m" i nV cj^oJI ( _ ;r a t_uj!jj^J! *Liul ( _ ;r a ^ ^j^— tl ^j-it (jjs a I a*j ■ ulj 

SjL>. (_p3j^(! •» La i ■■ 3j-^ 4jljtl C^aojJI (Ji-lj> <_Sj|j_IaJI (JJ^-J LT^*- ' fl-ixajl 

. I jj' a (j'C i nil 4^ejj_a j-^c J 
J'^'" ( _ ;r 3 /«JL«J! (J I n i"i ^yfl J i a seJ La ^1 Ljj-Iaj jj jj>.V! i_uL>JI (jjs 
(J-«_a-i J_<u*_Ij jLkjJI (jiutjj jL^JVIj CjIjjt jtl fala ■ ■• (jl LJJl^oJ »I"i Mitl 
4_fl-bic_a 3JL>. ^^aJ LlA t< jl it* VI (j-^ *y J a T-T) V La-Lu JuJuSJI J>j-JI 
3jlj^>JI «L>.j_i (J3^ "-^-^i- 1 T ' ' ! ^ £ ~ d ca-flje * rt 3j1jj>. «L>.jJ) Jaj^aJ j-uilij 
3jlj_>JI <L>-jJ> J)JLxj La (j| (_£jj jl > jU"i in') 4.JL. tljj in') ^ji^-l 3'- oX -^" Cr^ 
Ji-lS (jjk j^lll 3_2laJAI ij& SJljLuJI 4-o.Lill <_3j|jJaJI SjLjoii jJt ?cJa mil (^ic 
cQjLj d j i"i (j-2-jj (jl ^1 ,j"L*C**(l ( _ ;r 3 3jlj_>JI 4j>-jJ) ^ejj La_Lu i4jj/ljjJI 
Jiljll ^ Sjlj^JI JLai! JjLjiaJa (jJI Jiajtj dil j ^ <. m uJlj iaL«JI jljua (^ic 
. Jiljll t>J-$l SjjIj^sJI (j-aSI i^aaJI (^Jlj 3 n I" -»J, 1 
i i I u /^L^. JSjUj LLal a**i it)1 (jl (J^-fl-i Lt£,9_u3^a ^—11 (^jj>.t 3j-a Jjojlj /^-Ij 

Sjoia =L>-J J I 5 JJJU>. (_y3 jLla^l I CjLLa j i c (jr^- fl W^'J r ' ''W -0 C^V '^^ 

jl iiLI ju j La-SJ LliLa jLLa^/l cjLLa (jLa-c? ^c p K * i Li^ ! ilj ij^La 

jjj (jy^s- I JUt 4J9LlaJI j'"«« (J^l »"u ill LgiS-a-j LJL>. SjJ3jlU! Lj^j-jJaJcSilll 
4jsJ)LaJ! i"«l -» flj-aJI (_y^ p K~i ; i uj i^^ " r ^^ fllLfl) J!la ^Ir SjijLJI oLlL! OJL^ 

.jji^iU ! JJt J^Lilij/V 3_lLsj«JI t_u!jjJI (j£, 



i^llju^lj (<sjLj (j^U 3 U" i ,i a julL pUa-pJUj jLjclJI ^ SjjIj^JI 32LtaJI 
iLu i ii ^^paj-uu d j o Ir jt 4_o*aJ a_iSj Cj^In i"i a JL>.aj 2f cUt (j-i i ati >i I ) J »1 o WT1 
jj ir^iU I jjt J^LilLuul ^Lal (JjLoJI ojSLj JLSj i I jut 4^LLJ! j ) i^" J^LilLuul 
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4_oLij^S 4Jajeja sLSu^ 2 . j I U 1 1 Ciljl n~u i <tz\ (j-a j-uSLII .-LlU jJb S^LLaJI (j-a 
CjLiLa ' klSLxxu d j j jj-jo ^ La sc a sLSul (jl (jyi^. JLjJ.! !j-& ( _ ;r 3 (j-llaL«Jlj 

100 Cr l\^>~ SJajJ.! oJ-A Jla SjjJa oji^ I jl Sj^Utjj j_jiLijJI ,j_a (j^j^U.1 

jJLli^ „ i c (J_a_*_j 4_j_jLjj-^S ' " ) LLa as a ^LIuj! ' ^„ " L)' J L - Lj dL5 ' JsaljLJLj_a 
CjI j_ia 'baojjl 4*LLsJb (J-a-*j d U -> ^ f l_uijj 4 li K"i ' a « i '— I alSLu-u I J-A 4_£sl_LJI 

.r-LuVI 3jJLS 
CjLaa^L=«J! JJ>J (j-3 <-, ' j ... tl ljr Jt 3_JL«J! • fl-JKlJI tfJLA (jl JJjJ La^ 

SjLiLj/VI 3j£La (jV «-jjI uiXI ojut Jla (^JL. ^jJaV! ^ 3_<-isL>JI iZjl£j_<iJ!j 
j \ i \ J_i j_jj_>J! j_aVLi i." i i njt cjlia-pJJj jLkjJ! ^°> Sj!j^>J! 3j'_j^ o- 

(—j-ujj-ill f«jL*jl j-£ij I 88 I (*L£. (j-^ * O'-'O-^ (1)-° Lr*^ L)J*^ LT^'3^* l-^J-a-^ 
(^l^. (J-aJLJ 4jjLitJ i " 1 1 La x a «Liu! (ji£_al (j£. iJjlSLslj 0«ljl (JLaJaaj/j!j tiJLv 
«_u3jj j«J JLaJjjj/jlj j^Sl (jl VI ijLx-J! (^^ 3j!j_>J! CjLvjJ (^^ ,3jl_5-^' 

jj-a CJI— lj^ iii*|1 4_ll_£j /^>* t_£l itjj^ ' tU^aJ jj_a * 1J-23 3j_I. J3». l 'f->ftj3 

c-^jlb .SaK rj^>- (j i ii'ij-aJI (j-u J-i^II ^La l930-l929Sja2ll ^'"'UJ^ '- JL * 
al^j 4 l_laS (—3 (jjjIjJjLa /^-jJl>> (-.3 J LLlo-t-uj I J jl£Lsl t. i i n~w (J-aJLJ sLLaj*_a 
<_j-uLJI j-j^. 2 ij I U 1 1 oLlILi (_JJLilo Clulij *b-ujL<JI (-;r i^. 4Jaj>JU i_4-pjlu JojS 
w I c J_ajLJj JaljlJLui 22 4_La_>J,l Sj^ C^jiSj i41aj»J,l ^1 j^ejJI (jjs jUaj 
4j>-jJ 26 9j I J a a j^ a-^VI ''L^J ■»■ U , „ll i>LLa jjij Sjlj_r»JI 'bj-jJ (^-3 3j-^ 

oLiilj ojL^Jj^s '^•j- i 81 4_L>.L-aJI <>\-jX\ ^j'j^ 5 " '^•j- i c*iliS Jl iOjL^Jj^^ 
.OjL^Jj^s 4jvjJ 55 jUa 700 jjnr ^Ir SjijLJI 
. (j!j_j_aaijS sUalaj (<u-u I 60 »j La 3 i_!^jj| j-j^. ''Lj-il J^-9 -*_J" <*^ ^J 

v^MSL^U! <■ .j.mj c^aj3 ^<u 1 930- 1 929 SpAJI JMi. Sj^Jll 3Jaj^I,! oiililj 

!_gj" i iilLl 3_aaSLajsj 4jnlf Ouli J^oii Cj^*si i"i a (jl «JsljJ!j i JlaJ^ L^j>-Ij (_ylll 
' " 'J J "' ^£> "' "I A^i«-!lj L^jLtll (j-S-Ij SjHill dJJj ( _ ;r a JijLjJI ( _ ;T J>.jJaJSilII 
t. i I ♦**( II ^jLSLaVu 4_»_a 7r 1 1<-> I La_a I J_A LLaaj ^—ll JlaiS 4_l^_>o auI jj_a j~xj£ 
Cj^iSLAa ^ J15K Cj^lSLAa Oj^jj JL3j i JjJli CxgJ-lj ^pJI O^'s ifuXt (jlc- 
i^j^ < mi a <l *. j -«■ t j iiJJJL£j J-=<^JI "Lj- 3-^->La (j£. 4j^|_J| I l iaj|j J^LlI! 
(1) Hagen, A.W. Thermal Energy From The Sea Noyes Data Corporation London, 1975,P.3. 
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^AjCji\ (jSLal JLSj iSj!j_>J! (JL2jjV 3JIjl3j 4-«j^Lo (_)^ajl uaj. Cj! j j!j-a j^jj 
jl 4j>-jJ (jJI j-UsL>J! LuJSj ^ 3_uiL«J! ilJ^K miU OJLA Jla ,j_o j_uSLl! (jic 
JLa. I j 1 r JLSj iJL>J,l I JLA f_y£ 42!b p K"i"t (j gUtl ^j^l , V.-^VI CjI j CjL^jJI 

(2) « . « - 

«(J_3JLj| 1 JLu (jl 4-uia^iJI (jl» 

(JLa-a 4 j 1 11 ij-3 3_Sj_Zu 1." 1 1 ~Q (JJ-2J! ! J-A (j-o CjI m i mi-sJI JSIjl (jr^J 

3-£j ui tl OjLjjJ JLSj ""' l ^ J a-JCIj jLstill (^ <Ljl>>J! SJalJaJ! J^liiiJ 

(—b Ij^Ia 430 J3 'T* jj-* 3-SjLul ^l_u1 xu3 ^"m ( u tjijj i4jj_u: «L>.jj 20 <>jl jJL« 

-iji Lajj I j . ..Ai 4£j_<iJ| O-aLa dll jS iCjIjJLojIjS 4 4jjlaj (jljILo ojj^a t_j^-Lil 

Cil m~ 1 ntlj CjI m 1 nq-sJI ( _ ;r 3 («JL«J! CjjLj/ 4 _ ? HJ t i_2j|j_IaJ! L. 1 j 1 .n Jfcijiallil j^p- 
^_3 jjj^LLaj (j-a-ti-j J S, i"i J cLJaAII I SJaliajM j vl .^ ^ J-^J-V v — 'j^*^ Cr^'j 
(jbJjUJ.! o_j£j I JL^jj i^i-Vl SJaLkJt j^l La I JlVl (^ OJSjJI di!j 
^LyijiixxjJjjSjjM tUalaJI ^(j-aiil! (. .j 1 mj Cy JjVl il'liVq JL3 (jl~n 1 ujj-all 
.CjI m 1 ng-»Jl jtJLc ^3 SjLjLuJI <_Sj|j_IaJI 1. ijmj 

Cjj_jJ_Ljt /j S. ^j " »t (jjiJ LgXI 7"J^' JUi3 iCjLLa T L>J,lj jLajJ! ( _ ;r 3 4jjIj_>JI 

• ? (4) 

j^e-LU L^JI CjljlJLlI eJJt (^^aSI Laa- <j-«J ' J^^*-^' (J 1 ^ ^JJ ''*"* < — l L}'-^ Cr^ 

Cjl_Luj^j (J^* '"'" (jr^ L^Jl o*"i < nl ^S_4_i Cli-iJtj d . >» A -» ' rt 3j1jj>. CjL>.j_} ty^- 

j J '^ 1 1 a I g" itVI J S-j 'I CjI mi i i nil (Jjtjl c^-3 id ^^iJ-^ CjIjJj^j '-^'J-' 

Jl t~i ml o'-^- a l (J^J^ ^J^-' cr^l ^r^iJ- ^' oLlaUJI (^Jl I juk 4aliaJI 

r-jJtlll J^ ♦**( i ui (jlSLol cL_uljjJ (^Cl>.LJ1 (j-* l-^>^ tj "**' ' "J miL-uLq 4_»_aL>. ^j-* 

(2) Herman, S.W.(Energy Futures), Ballinger Publishing Co, Cambridge, Mass, U.S.A,1977,P.152. 

(3) Hagen, op.Cit p2. 

(4) Herman, S.W.op.cit. P.150. 
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ajJijj i ,ji_i^j_jJI jLc ( _ ;r l£. J-«-*j 4l=LX_a J j<i" i " (_ya jLe_JI ^ (_gj!j_>J! 

«L>.jJ> d)l j) ^LlLI (j_a 43jIjj>. JLa_u_uJ j^s_i_a (_J3 jL«-J1 I JLA j-ijt_u (J^ 5>Saa J I 
JUu jLiJI I JLA J at" i njl ijlkjJ! •» La i ■■ (ji^. S-ia^j-jjUj Ijj 1 111 4jJL«JI 3jlj_r»JI 
(j-UjjjJ! (j-a r"jL><J! j>-*J' L°' l (jr'HJ-Qr ^J^i Jo^jj_a (j-Ujjj (Jj*'-"* O"^ L ^J- i 
Aj_ij lLLJJ) J-k-i .jjjLa-C-^ I (j-a SjjLlJI tfLJll J m" i n_i I kA a /yb sLLuSj f^^ 

(^^c jij j i ! jlSLaj ^jjs-I 3j_a j^clL! (jJI i_iiiSLU (j-ujij-iJI jL^ p * '",' d "*• * a " 

(_y^ t5j_jjjG (O-u J m" i ii U jL«-J! (jl >^p- 4liail SjjjJLi IjUfc Jji i""itl ^LLaj 
Ijj] (j1_ljj_lJI Cr'l J^*^' (J -0 J *"' '_' >#^ (<ulj> (JS uU d iil"i-sj,l 4la->J,l *ljj>.| 

jLSLa^l (j-c ' a I "■ 5c " Sj-SLaJI ojutj .SjjjJ! j n" i n" IjiSL&j ij^clLLs i_i_iSLU 
*Vjjt jujjc! jJla cLfljLvuJ! (a^jVjLa-a ^^a djs ' " t>^' »l nUtl I jl-i»" ■ ul (_yjJI 

AaJLt-lLs t(_£oj>JI ' laJi LcaJI (j_a (J^l ^ L*aAjeJLq JooJuJa dtr>o ^LLI j-ijt_u (J^. 
t i-L^a-i] (JJLj 0j^t_u 3j1jj>. «L>.jJ) (Jl3 ^LLl ■- La i ■■ (jl£. ■ U * . >» 1 1 (JJL) (j^>* «L)I 
' fl-oLq (_3 4jLuSj *£a jcj (j-\_ij^o3 (J J* i"i"i (_3 (J a*" i n i ^ljLuI ^LU jlicj (jl^J 
oLjoI (j-3 jj i n"i SjjjJI ojut dllj-La-j. (jl (Jj-o-j .i_iiiSUI TTjLi- (^l 4j i_2JL2jj 

. sL>.j"iriU SjJJlJI (<s-<-uL> i_3jj(3 (^r^ Jl>.Ij 
jUe-JI (_yfl 4jjIj_>JI 2*1 LaJI J^l i" i ul (_yfl (jrtlaL«JI (j a j a. I (j jj a j j La jtu 
a^_jjj 4 j-_j_Ljj j^ i iM^^j^Jl 3j)LLt2J (_j*_uj lS-(j^ai-j-a «L«_aL>. (_b '"*' „"^ J 
(J I mli ii I j I i eaj I sL2mi SjjjJI (J I a»" i ul (ji^. (j^e-uj l^-(jj I J a 4jlaL>- 3j£La 
(jrUjSLjj_aVI (jrUj£Li!l LllS (j-3j iCjLLujjjJI Jji i""l ( _ ;r 3 (jrUJjjJI J Jj Lua^sVI 
Lo (^JaLJaJI (ji^. L^jLJojI (JjU jl^jJI (_psj^. (_ ;r 3 J-JipJI 4laje-a >;Liul 7"J-l5l 
oLjII ■ Laj La a. JLa ' fljlSj (jjs JljSLIILi (Ji2j (J-a-«JI I Jut (jl 'QJJ ' " 'J-^1 (J^ 
l_dU. (jx 4jSLJj i^laLAII (jJI JJtJI JJt^ (j-a JjLJI *UJJ SiaUJI SJj^iaJI 
i^JoLjuJI (^1 j^clII (_p3^c (j^s ajdjUil sLjj^SLII (J2j CjIM'v i"ia 7"j-Laj j^s-l 
(j_a SjJ^lil 2 al La II Ajujr" i n" (jl (^yja-uj IS-Q^LLa 4jlaL>- 3j£Ls 7-j_12j I jj 

(Jjiij (_gJJI (j^jjjLjUjJI tLijIj «L«U (^Lij^SLII (JjI^tllLi ^LulII (^ (j-ujjliJI 

• 4_t-aL>. ^j d i ■■ id La i ul aj 0j\ c_t_ul_jt ^ la i ul aj Lat (^JaLjujI (_II ^c3 (j-a 
(jOjSj_<I/ (^1 LSLjj_ai (^yi 4_LajJsJ! a^LlII <Ihii iij^a CjJl^. 1974 j»Lc (_y3 

150 (j^s JjjL-JI j.i . ■— .t.1 (5) 

150 L y= iJjLJI jJLuaJll (6) 
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jLse-jJI (^3 4jjIjj>JI iLsLLaJI J}LiI<-uV 4jJUj(JI i_uIjjJI 2LJjj ("rGjSLjj-al 
4_i_La (Jjjlj-C 3_jI Jlj^oj V 4JI (jO^J-"^' liiLseJI 4j*_uj OuLSj . Cj LLajjJ, ! J 
(jl j-J-C 2 SI La 11 (j_° J ' "" 'I ljufc (J^M i" 1 »V 4_u-jj^>o CiLkju « Lb a La I 
(jl jl ii_jljVjJ_JI (j-Uj^Lo CjULa ' aKLuui . "'I U--t I 0j_ai JiLa dLiul i—ajJLCj 
1 JuaJjJI Jolj j-LiSLLi jVjj w a j? <j-a j-j£I (jJI J La*S 2 La >■ 1 I 3r"K" JjLta 
(Jolj jlj^ ' all 100) JaljULLalOO LgJjJJS iuyjij 5-Laje a »l uijj jjLa 4 jlr j 

. 3jsjLSJ! j Anil CjIj'i.iII J}L>. (_ya dilj j&Ij jl *Jajull (Jjs (jf j_i£. 

uLa^j-ilJI (j^a 4£, a-qj^a jJ3^a3 cLsLLaJI j n! . *-» ^ ^j-a jJ^o-^iA ^1 (J^ V* 1 nl < 1 1 Laj * 
jjjjj i4_lLsj>JIj 4 jnUtl 4-O.L°JI (j-a LcSLa-a Ij-al J^Lijjj/ VI I JLfli JlLa (jjs J-«-><J 

, L^I^Lil^V 5uj>UI L».jJjJSi!l >a>u V ^pJI jjL^Jl.1 o^«j ui!LLa> j-»-jj 
jLlaVI i_aVIcjlj Aif 3I «t* 1 ^ It* 2 jUa", j \l ,^ ^ tilLLfli (jl ^llla LbJajjil ^la 

jj_a Juljo I_jJL>. Sj-Sj-lII 4ju^^J jj£j-J I di LiLajtXI (jLa (_paj VI •» U , „ Cjj>,j 
t_£jLLfl> aj 4j-UaL>Jl dt^aJl /^ f|-L3ej 1 u a 4_i_i*L lj-al jJLLea-Ll I J-A JlLa (J^ *" 1 nl 
J^ <" ml o^-^- ! *(j "' J-^ J-^ ' • I LajJ u^i\ 3j 'I .V.aVI J^l^jJI icj^j-K-a 
Cj I j— 1 ulILU (j_a 4-Cjjjj*_a S^LkJI ( _ ;r 3 LaOJ-so 3JjJL«-a 4 a]S**j 4JJLLaJI j J 1 a a 
I ,:^.t ,<tl Lfl>J n_gjjJ.Vl jjl i^-iU 5 , „al LajuxLLaJI 4-La^j j Lu-u V L*a 4j.il LajSVI 
ip-£-$ jLjJjl JUlj tt <*->1j ^jN nii I j uiAj ^^paj-flj CjIjU (j-"' d j tj ill ^J^I^jlII 

jjL^I ^^LlcMJI JMJLL^VI ^ 4lal£JI a^u^JI jLUi-VL jL^VI 

,jja L*j_ii. (jfi ' "■ bJeJ V i^lUa-pJllj jLaijJI ^ MjjIjjJI 4JJLtaJlj i4JJLtaJI 
j^jii . La j3j a L^J^M «~ 1 »l (jlj 4j^sL>JI Lj3!M*^ "u L^J (jl <-^p- 4JJLLaJI j.*Lu3ja 

,«La_j^LLI Jsajj-ifaJI ^j-a cLc^aj^a 

( _ ;r a 4jjIj_>JI 4JaLLaJI (J^l »"i .il (jlSLal j-s^ll 'Sj^j ^aJlj ( _ ;r <j/Lu/2l JojjiJI jl 

oLusj •» La 1 oJl oLus ,jij Sjlj_>JI 4j>-jJ ^yfl 3jl-^ J-^i^ J-* t — 'I J"**^ ^3 J^-^^ 
C. 1 j 1 ullj iS^LiJI (^ 4jjILa 4j>-jJ 15 jj^. (jjj-ill I Jut Jib z Cjjjaj (jLical 
SjIjjs. CjL>.jJ 3_1>^ Cr*^ J- -*^ CH-" CjLLajJ,! SsLoS j! sLijis. jjt dllj ( _ ;r 3 

t^jL^JI j UaXI (7) 
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4_ijlJLa '/3-2 (j-o J-J-Sl (j-C J-£>^ Xj ! Jlj>. 4 i^aAse-La 3j)L«JI ^a (Jj-Sii 0L1-U 
tcusI^JIj ijJjjj-UjIj ja^tAII ( -5 i^. (J-«-»J (jj-^' ' " ' * "" 1 ' ' '"^0 J)JJo- ( _ ;r 3 5» LJS-l 
i_x^.L^5 (jl ( _ ;r ULAJ (^Ls-a j i^'f Cj LLaj^J, I J jLajJ! ^°> SJaLLaJI J"'''' (jl 
5; LaS II (jLa i4jJl£.j iJjij-UJIj ja^tAII «_a JL>J! jJt Lo i«LUu ^^ 2? 41aj>J,l 
jLtJ! (jJS mJjIj^JI SJaLLaJI jji^a ^jic 5±aL«JI .-.IU-»^H |jl>. 2 , a A A. ; 1 1 

i3j!j_>J! cjLvjj ( _ ;r a (Jjijjla (jjla j^jj Jaj_»i»j i>jl a-ixi nl a La I LojLc J'C uu z 

^l i ti I V 4_a^^_a (j_£L«2l J—^' L)- O^.. ' •^""" L)JA9 (* U mi I (J^aJiJl (jS_4-lJ 
Sji^IjJI 2SU;tl tiilj Mjl ijjJjl J-U t>u Sjj^tjJI jJaUIl ^yA ,-.IU-.tl ojut Jia 

pi * mi 2I 4_j_a£Ls t4jaJL>. 23 , 5j »1^"i< n 2(1 ' La3. ^ J l mi 23 , 5 j^pajjul ■ UjU^ (j-u 

ijJaLlLI ^ L#ia ^Ir I 3j)L«JI ^Js OJ^ 2SU;t) ,>j_& ^^3 2Ual ,„ll , „ q Mill 
(jl j«-j »lj"i 1 11 zl daa. (j£. I Jju j_ii 2I t£j^~ 21 (jIsjjlII , U j U -^ (_ylc 4jlsIjJI 
i. Mr 2I (J^. (J5^J /yJni'^iilj (—11 i iitl (jl xlaAjl (j£. Lajjlj <■ u-uiJ Jjlami £JLA 

jl>.Ijj 4_uI£LoLj tt a 1 in Lx-« (ji jia-SJI ^3 SjijLjJI SjLjjuiJI Sjj^-ilLi lj3G JJal 

(_yi-C 4 U -»J.I J jj i" i * (jSLaJ.1 (jx (Jjl^cJ (j^^^'j 7rU lull (j\J mJjIjjs- 3j^ 

. d 1 1 n '1 jl JUa 

jLstjJI Lr £ ( J'-«- c: ^" cj-'I ^ t-i mi tl (jj> mJjIj^JI rjjull (jJj LJ>iaJ jJj 
j>jjl>. (_ya -— T- — . . . 1 1 ^le Sjlj_>JI 3j>-j-S (j^Si :3_JLlII Sjj lqJI Ljjl>.jJ 3_jj| jj,| 

(j_o L^SLq ■ ■■ ^^-iL-a 4JLJ3 (_3 ^JJL>JI i>J_A jui^ (. 5 ijj «b^_(_a «L>.j^ 27-25 
(^l^s- (^1 J 1 -*«~ 1 )«_jj_<jJI (_psLiitj2Li 3jlj_r»JI 4j>-j-S ji-Lj (<u -J-" 1 100.50 
(_j_3 )«_jj_<jJI (_psLiiejVI I JUt i—Sjjjj j_ua 200 j 1 <* (jr-^- ^ij^- •— '^j- 3 '0 
Sjlj_>JI 4^>.jJ) Jui-LJ i_dJj) Jljlj i«(_gjlj^»JI jljLajzl» (<u-uLi 3jlj^*JI 4jvjJ) 
ijJLa 700 ^j , T* cr^ ^5^^ ^— '"-^J- 3 ^ (J* J ' ^***' ^ ^(-r^ 2 - 1 (JJUlaj (^paLiitjltLj 
3jlj^>JI «L>.jJ) ^j a d se *" 2fj 4 Luj^j j-lo t_tiJt t(j 0^ (j-*^ i ^3- ua ^— ) '- >, J- 3 ■* Lr^'J 
(jl (jri^- '2^5^-° ^^J- 3 4 (j^. J-J-i! 3^-*^-' tr^ C^ 5 " '(j^^' tJJUk Jii-a (^ 
djjljjs. j \l .^. « djf J>^>-J jLQcVI (^yfl jo.Lj V I jut mJjIj^>JI ?-jJGJI r-j)j^j 
(jJaLLa tiJLufc (jl i_3j|jJliL3 1 3_jj I jj>.^j_>J I dJaLLaJI jJlLi^lA (JlLo j^txll J-*3 ( _ ;r 3 
Cj LiSjiHl I (jjs (j I La '_' j 1 Luiijj ^ Laj ui I oJljLa '"'I La-pJl IJ jLajJI j-«-3 ^^ 

m^JjI /7jjGjl (jl . (j w n L^J^ I i> <<*>jl (*-tJl ^J J ' ^ (jjft >J+\3 LjJLxIaa-a i^Lul 
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3jj!j_>J! j \l .^t I cj!j_uG Jy>-j V''-^ ct^ -!5^-i^' lillj j-A Lufc 4_c£. *i K*i i 



4jaj_o <L>-jJ 30 




1 

J' 
J 



500 



1000 



dJJ j JL«_l (jJLj Lo 3JLkia ^ *u}U.I (Jjlj^JI rjJdJI -*£>-J >2>J I Jj 
(j-Lc l_AjL<iu_i! (<s-1j (jl Lol d U -- 1 1 a i I j , ,,Ai 4la_>J,l f-^Sj-a jLlo-I SJLjjla 
. ^ « j I U 1 1 (j_jSj ^ylj^/l 3JL>JI w a^ .j^cJI ,_p3^c. ^^3 2 '^'" ^Ir jl 2 i ".'If^ 
(_yJI JG-4J i_l_<_>LJI j-^ 4la->J,l ^J j^tjJI (j-a SjijLJIj sLl>.LjJ! oLlU 7t_U3 

!ju>- Sj j j S ol j iS l-J Lais cjLL^>J,! (jl ti^o-j iSjujlc cjljHajlj^ 3_aLjLA 

(jjjt^S (_y3 (_, j i ii ill (_ps LiJcj^Uj 3jlj_>JI CjLvjjJ (jj i ii ill (jlsLiicj^Ll Ij-lij 
I jj i Sj j j S S^LjlII (_y3 (jj£j i>LjJll 7t-Us i_i-ulJI aL*j>.| (jLa 3jlj_r»JI CjLj-jJ 
j^t-JI (_p3^c (_ya SjLlhj CjLsL^o u^ *jIj-><-!I CjL>-j-S 3j^ J-^J^ '-*! Cr^" 
Sal LaU '"'I l-~-»- " sLJajl I i si . .V'.aI a LiLiC^ Ijolr J j j-2 1 1 j_ui (j-a •» j i aJ jJia 
-^ U-wtl (j-'- 1 ^ t^_o*-4_*_ujLjjl ^ 5 La i rt (J9^J (jl L£jtSJ '^ (j-*J <4_*_ujLjj1 /yl£. 
sLsLLs cLLaj?E_a -i^>*J (j* iSj-Cj j-i^j I-4th! ^ a-t-so 9J 1 ^J J 1 ■■ * /y^JI JjLsLLU (j-« 
(_y3 (j1_La LtJ I j (jjl£Hlj CjIjjVIj JJLkJIj '"'Ijjj-^-'H (jja j_uSLII (JJL ' . J LajJ 
(_yj| "LsLUs^Lj i4_il_Ju Laj slJLC. (j-a 4_Laj-JI («^jL>-LjIo-Ij < J ■ u-aJI 41aj>J,l 
4^LLaJI 1 '^ j~ 1 ■■! JjIjjj/I (j-a 'LjjjJs (jjliLLa (_y3 4Ja^J,l I uuJ (jl J 1 '^ aj idJJj 
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(j_o (j-^-Ij •L?J- J *"^'' ^ ■! '^ ' " '* t — " * QT-'tlj (jJ-U jl «LlC I t-LaJl (JjIoLlU J-" 1 
" d - " U (jj-kl-Ui (J-° ^Wj*^ OuLS oJ I o ^ a -' - * I La >■ 1 1 0JLA (J-$-*3 ^jt (J_<jIL>JJ 
(jL^ Ijl 3 i^iLie-ij 3-iSb^Sl]| 2^1 Ult ( 2ys Lgi>.Ltj JjkLUI aJJb JJJJJ ^Ir 

(jl i4jsL«JI 4_uLij^SLII 3*C i Mill (j-a (JIsLlLI 0J14J tLj^SLJI JL^sjI • . •« - -^ T t j-^s 

«_jjl_«iu_o ^^ j I <i~~ii ii^U 4j>-L>. V jl (_gjj|j_Us j_ai ' J IN* J~" "*^l (j'j-*-"' J^J-* 

(jl_3 J^tJ-II O^J"^ Cr^ 3_La^J.I »l uij) j<Cu ti^o- 3_uL\!l 3JUJI ^ Lai 
(jSLIj i^iila oLlII (_Lai! SijjJo l_i_uLll JLa ^\ Lut *L>-L>. ^L3 '' ^"'~-_' Jt-UsjJI 

'"" laji 1 eaJI ^j^* * «Lu3jI1aj '"■ )IS '"" LaxLl £JLA ^Llujl {j\ (Q-CjJ ' d l-»-»- »U yuSJl 

Sajjuiu jLa_JI ^^ JjjIUJI (^c ' . 1 j 2 '" II Lj^.^JjJSj j^iaj ^1 VI ( _ ;r UsLLI ( _ ;r a 

CjljJLflJI JjL-LLa ^°> jj:^l (_Lt>- J^ JLo-JaJI J-^e-J JlLa r-ljjsVlj I Li^aljjJI 

j-jalaj Sjjij-Us » > j t U 1 1 ^j-o tJ9^-i JL9j iAajjl foJLc ^—3 3j_jL_aJI 4_o*^J^_i£lij1 

jLse_ul j al ' aa rt ^^1 *" < nl (_p3lj»£, 2 4_a^^La j^ol /JS m l '"'■ ' all I 0JLA f\ J rt I LtaJ 
Cj Lij < 1 r^i 4jI (jjJLaj V (JL>J,I IJLA ^Js tyu^aj&X I J »l <iUII (jSL! i4jjlj_>JI 

CjLi_oljJJl ^lj-j>.| Qfl * j Laj 1 ■■ ) Cli-iJtj (j2l ^—Jl «L*ijLc 4_La^tt_a 4_ii ^Lluj| fdtj 

■ 5-ijIUU oM_Lb=lJLi ^LlIIIj 

' t-LLaltJ j-j^_J1 ^y£>y£. ^J& /"»! . ^. * rt j jIA ^_1^ fiL^jLc CjLLi^t_a ^Lcojl ^jl 
(_gjjj_UaJI (j-*3 ij^tjJI (Jt^s- Ij 7-LUI (Jl^>.2 iLaiSLaj 4jljj/Ij CjLu/IjJU Al_LiII 
w I c Laj—ljLjj L^jLcjj L^jLtLjolj L^jj^j SjjLcoJI t-LjjJI ^ *j;^ 43j-«-o 
L^jj^j L^jLSj_>>jj j^ejJI jrlj-al 4 « J J t"> 4^j-«-a (_£jj|j_UaJI (j-° («J ""'^ i-qJcXI 
iijjL>. j^c > g 1 111 La Ij-uSLa i 4 li I" -»J. I <_aj|jJiiJI (Jli ( _ ;r a 4-LaJiXI Jjuo ^JLaj 
(jLiaj^j Cj^uJI (<uJL^j ^\ i^Jp (<sJL»JI i,_jiaLLa I a b ae a ^^ 4jj^ '"'Ijl i ^"* I 
(j-o I JJT^J V J^ 5 ^' <_>^ : '-> c ' Cr^ 'LajLSJI tl <^*1 1 jj| liL^LJI (ji^. jLitxIl oLps 
JjV I jjj i4_ojL2ll (jlr L^jjJi^ i^j-m jj ir^Lc^l jl Sj_uSLII r-ljjs^l eJJt Jfla 
(<s-J i)«_Slj-ll jLlo~Ij -iji uallll 5JL>. ( _ ;r 3 jl j~f VI (juu jjjsVI oJLA JL>.| (j^ 1 

^j^«j ( _ ;r a dljl^ (JLj-ol (_j-II J '^" cjLcj-mj j j 1 1 ~i (_ylll 4jjlx_JI cjIjLlUI dJLut 

(_paj »" 1 11 L$JLa Ltljjc^ ^^ gl .^.'1 1 jl 4laj>J,| )«-Sjjs (jL^ I jl (jjJIj (jLo~VI 
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CjLLaLjlo* 2f I Jo* I j-inl I juj ^ a" i u a MS mi l 3jjiJ_a Sols (—11 ^ la >i 1 I jl 4_t-ia_Lli 

SjijLa cjIj cjIjLljJI oj_a (_p-o (J5^j jJla Mjj-i-l d_t^»> Lj (j_a (jSJj i3_aj^UI 

^J| i. i I ir> •» U , „ ( j_ a SjljoJI (JL2ILi! 3_Cj_tu (jl i_3j|jjii! j)l i41a->J,l (J-aj«J 

/J ^"' *" 3jlj->JI (jt /j-"tj I JL&j i^jju-ojl «Lcj-<_u JjLsJijI x_a -il-ijJi JjL>. J-iLj-u 

. 4-La->JU S^LoS ^-i^ 50 (j-^ JLcL_uj La_a ipj-i-ol J Jm_a_i d La -^ 1 1 7"$b • ■■ j-^. 

i_i_Llie_a ^ I c j<u <j-a I J * jjj"' i 4-tujLJI ^\ 4Ja^J,l (j-a SJaLLaJI JjL SJL^la 
^ dJaLLaJI J_2Jj 4 U_UJt ^Lal ob^ L#' ^JLL*J .CjVLs.Cu.cVI JlS-.il 

^ 3_jLj_^SLII ajaLtaJI r^l >* JjVl jLiJI .4-^jLJI ^Jl j^J\ q^j^ 

.Jj j^2£_j,J\ 0L_j_a j-a£. jC_a_i «Luuj-^S i_£J^ij_ul cLLaj-ul^aJ L^LajJ jl^-lJI ^^psj-C 
(_j-">J ljl£3 4-^ujLJI (^c 3jLl*j 3_sL^a (j-^ 4-La-»Jtl OuLS I jl (jSLJj .4-^ujLJI 
1_£-3>J J Vjl 2 j \l ,^~, aVI 3^K",tl JUJ_j Lx-a SJj^Ja Cj^LiLSj iiJ^Lj/1 i_!jSj_) 

Lot iLjJLj dJ>L^V! Jj-L i. ■ j i ii ; 3_oL,j^sLI! SJaLLaJI ,j-a *> i ii^ jjljL^a ^1 

JjLe-JI JL*£:I ^ S T^— — t 1 ^ SjJaitl SJaLtaJI JLutlu/l ^3 JO.VI jLpJI 
jLc. <_Sj|jj<_a j_& L«j£ (j-^JjJU-gJIj ijjUvjjJi-LgJI r^"? ^Lj-al! ^Llj^SJI 
2 al La II J-jJjj-U ^IjjLVI ,jji JUJL*JI ^ 4JLaj<_Uj (jSLaja JL*_Li}U J-iLa 
4 1 11 1L1JI (^1 j^e-jJI (_p3^C ( _ ;r 3 4ja^J,l (j-a jju>- jj JLi^J I Jiil <U-mIJlj Lai 
i—tjuljVl ^ ^jLjiJaJI jLiJI J2J Ll>-^JjJSj (jl jl 3 K mi a <bf J< mm V |*'j*« 
ij/\j>.j)j JLl^JI J2j «La^ij_o (jLa-UaJ 4_)LaSJ1 4_t3 La_i d rt , ) 2j a jL»_Jl ( _paj-C ^—b 
foltj ^Jjl f)S miH CjI JL) (jjL_uJI d La 1 ul aj (jH ^ JIJ ' ' ^ (J-**- 1 (1) * *>^l (J)^ ^1 l-a^ 

IJr 3L i AsA\ jLiJI Ji 4j 
<_ije-i3 ^iiLa /yjli. ( _ ;r 3 jl j^ejJI (_p3j^. ( _ ;r 3 J_JjjJI ^>« Cm mi il La I j)lj 
JljJs (^-A (j-lJI 5 aLa-UI ^ Sj)aj>.jll 3o.>UI ilsjlajj jl_Qc:VI J*j-i jo.VI 
.3j-uSJ1 Cj^LsLuIj jj-flj-oJl ) j i n 1 La a La a* d La >■ 1 1 ( _paj-btj z C-^t-i «Li_oljjJ1 
j| <L^ujLlII (_,i^. «lj-i-u 4lijJ,l ^J3j-a jLj1l>.I ( _ ;r 3 /oSLa_u jj>.| t_uL>. tiJLL* 
, - 1 1 La_5e a i dl * j'a i7-j_u2il SJaLLaJI /^Lljl aIIu 4<j iU j-Aj j^e_JI (_psj^, (^^ 
jLa_i d La 1 ula J jjljjjlill Sjlj)l L^j3 (&1j (jH^'j <ta-jlAXI CjIjjjJI (j^Lc (J-«-«3 
■ A-lSHI j^I u ' ifr JU (jHJJJ^II (j-° jLjc-JI T^j^- JjLiS ijji* ' * ' '"' Cr^ *^ 
3j_j_iSLH cULl CjLuiS jl_Q£.VLi LJJL»-I Ijlj imJ>»-I Sj^s «La ^1 Jajx-u C-tjO. 
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ujlKxacJIg jlsuJI ^ 6jjI>=>JI 6J>lhJI 

,_, "'t' «Lil (j-o J ' '^" aLsI I * i oAjT J-><-> 0J-A 4JaLUJI '"'I tajc a (_y3 4 I <n"i i nU 
(jfl Sj_uS (JioLLa jjlj sLi^sLi* (jlalj^. ^1 (j-a JljJiJlI! ( _ ;r 3 4j| mn .il (jSLx-l (_£ JJI 
^Lil 1 JLA ^j-a 3 il dj 1 u 2f I (jl .0l_lU j^'^" (_£ JUljILa (_^aJLl ^j-a ^-jLjlj (CjljtJl 
. JUljILa aLaIL&1 X-Uso^a 4jjtjtjj I J_A 4j3LLaJl jJluio ^j-*-"^ 6 - (j-* Jlj3j ' " .3 SJL3 1 

j_a 5 al U II ,-<! U -»,< sLAJV aJsljll 3-o*}La Sjj/Ijj ^ ttJliJ! i_JL>J! 

( _ ;r lJ! 4_uLU CjLJl^-pJI (jjs ^ a b x a plj-iLi Ss^lx-a jLx-JLa .(^yj-Lill t_uL»J! 
jL-s_<j1 ^L_j_a ^-3 4_t_L*_a j-t-aLt£, /^i^. i_£JJUJJ «Lt-^L>. <_iij(j»Lb Jib ^—3 (j"'J*~ 
(jl 4_j3 i'l .". V La-aj . I *'-_" c *-y-»- a ''j'j- 5 '" '—'^■J- 3 O" -1 ' -i'P'tP' '■"' «J3l3 ^J 
4_2jjJa (^^ ^Mj>. jG (jIilllu sLi^Utj j^t-JI (_p3^c (^ 3JaLUJ! CjLU^^a 4-aLal 
i_ijSLJ.Ij jjW_lU JlLa sLujljjjJ! 4_U_>J,I «ljj>-L3 i3_jjj*jj| CjLcj<£LJI aJJt SLo. 

Ajtjj oulS 'j-^^ 'j^P* u"' "*"**' ' " ^4 J ' oH - * -5 ^-^ c 5 -?-*" ^Jrh 1 ^ SjLjlJI (—is 03^-J 

SjjLjJI jl 1 C "I ol-J-a (jl Cxj^s-J i(_fj^>.| «L^>- (j-aj <3jjjtjJI CjLcjISLII 4_l3 
(JLaC^I ^j'j^ 5 " '^J- 5 P-'Hj' (J I «l""»-l (j-u'J I J-* O- 3 ' '" {' ^ij-f^ (J "*"" "" 
f«^-it jl cLo_uu (j^ 0**' j U J <-> (J » nil A t ljI^_>J1 0JLA JlLa (^A-J • ' Uj ' ■■ I j'i ' 5 -i * 

0i_j_« (j_a ol j S J-a_< (j-I! (j?-sj j ( " jl^-JI Ji.1.} ^L-ui L ^~l>- >0 tl)' l)J ) ^"'* ; 

4_ul JJlII jljll (j^i j_uSLII u^jjo J}L*^V! "^j- ol t ^P-J 'cr^^' o-'l 3'-* c ^" 
(JjLj 4_jj^e_jJ! 3l_j_>J! ' " J '"■ '"' (^1 I J-* lSAW o' UO^J-y C*-^- 1 ^ i-ilLu-u^U 

. v I !^-\ -^ \^ I I ^ 1 ^ 1 t « 1 

' . ' *k~_' 1 "'I taj ^ 1 Ij jl -> • 'I (^aibjIj^JI 4^LkJI J^Lil^l ^j-iSLillLStJJi 
i_i-pjjJ! (j-a SjUJl«JI i_uI^j>J! (j La «" 4jj^tjJ! 4 1 j j 1 1 ^ 1 1 a a a J 4j<jj/!j CjLj/IjJ 

3_P-LlHI Jl^-Vlj 3j<i^l 5ujljjJI (j^jL^iiJ! (jJJ jbtJJ ^«^j'^" 

4 iil"-sJ,l ^jSjuJ! i_uI^j>JIj SjIjLJ! 4jj^tJ! CjIjLlIIIj r-lj^^/l d»jjUj SjIjLjJ! 
.Sjj^JII 2^^'H (^3 4j.il i^i"i^VI .-<ljlU~.ll ibtjjJaj 4jjjaiJI <_j|_olSLII SLpJ 

jLsljJI (^ 4_jjIjj>JI 41LUJI Aljiiejjj/V LjJI^>- 2 ^J^; U 1 I 3>laJI <_P-*JJ 
ol_<_aj •» U , ,, II .}Li_a jj1_i Sjlj_r»JI CjL>-jj (JX? -3 O-^ £ <- : ? , <- 1 <-^' ,.~<l Uj-^t Ij 
jl 4j>j" <i 1, 1 SjjjJt ^Ir Lol (Jjsju (_ylll 3-jj!j_xJt (jjlSUI Jl <t"n .iL ijl gr VI 
i^l (ji^. 4±aL«JI 5 n U\\l t SjsL«JI . UjU-Ltl ^ 4jLJij dJLlAj .311211 SjjjJI 
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jjt La£ «L1I jLxj r-LiJV Lai ijJx^uz ^1 4j>.Laj I j^'a i4JLLjJ! CjljjjJ! (j-a 
Jaj i i<i ^1 J n<" i ii U |_g j i a » 1 1 jLiJ! j-ijc-ij jl 4j.j"iriU SjjjJ! ( _ ;r 3 JL>J! 

ji «Lij^SLI! r-LlJ^ ^Lij^ jJj^j ^;jj (jijjjj ^1 4j>-L>JI liiLla *u i5_JLc 
jLis_iJ! (_5-Lc (ji_ijjjJ! (J-a-*j j^j t^^jL^xll (Jjl^tll! ei u , ,,ljj ,ju>.j|jj_i^JI 

ttJLjJI «j^>J! Lai i^jJUJI JaJLUaJI (_£J jLiJI (jic- J? (j-ajititl JaJLUaJI (_£J 

. jLiJI ' a-S!j I 0)\ 4-iAJ 0i-j_a 
2 alajVl <j-a (_gt L#ia (jj£u Cr^' Sj^Li]! 3_i i.ij'jJI slj^j.^! q jl ^yA ojut 
,_£jj>.V! SJfl-v^l (_>Ajj tiJLufc (jSLJj 1 31121! jl Spoilt,! oljjjj! (^lc SJLaLJI 
OLje-LgaJLI (J a ♦**( i uJ ^1 <a^ iALkij (J^-J 4_ul jjl j^aJU a^JI t. « i n~w (J a ♦" i uj (~-lli 
(_gj^5c_j tixjj. 4 i . i i L-j-I I ^jj] • fl-iSHI (j_a oL-J-LI Tc-UaJ 4j.j"i ii 1 1 CjljjjJ! ( _ ;r 3 
V (jy^-II CjljlJLl! (j-a ^alsealJ ,_Jjj>.| i " 1 1 x ■ a a J m" i n" dJJJL^j i LgJI m"n .il 
jl (ja-jj-SLJ! Jj i iiSI (_yjLij (j-t^a- i nSjal Jila «LL! jLa-J (j-3 Sjiajj-jJllj i—ajLClJ 
I jl dl! j£ 'J-^lU (j-IJ (Ji- JJ (j^JI «LlU (^ 3-ljI J (jjSj ^ lij-^ ^'j^c ^' 

JLwtl.j/! (jja jb^La 3j^jLJI (_,!£. 2L>._aiiU SjjjJI (^lc 3±aL«JI a U -. 1 1 eJLuui 

CjIjjJlJ! ^^3 Lai . Jl-j^ j" tlj j—cic_iill 2 j j I U 1 1 oLlU CjLloS 7c_UaJ i " 1 1 3c i a a 
ijitJll (j-!l i-fljSUI ,jja ' %*.<~.lt jlil! j^iaJ 3lat~(inU CjUti^iU till 'j*» 31iail 
3^ a-^VI (j-a SjijLiJI oLlL! •* i^aJ i " 1 1 se i a a t_4jSjj ^1 =L>.L>. J^>-JJ J^3 Lai 

(^-3 S-jjIjjJI j^l LaXI j^ic 3_LaL«JI 3_aJaJ^I lf.\j£ jl LajL^/ Lij^j JL3j 
jjt dll j ( _ ;r 3 <_■ cJ-i nllj '/3 ^JiJIjj Vj I JL>. =LUiAie_La QaSj Cj LLajjJ, ! J jLa_JI 
LujJIj LlL«J! Sjlj_r»JI CjLj-jJLi 3_ajSLa^ 4jjIj_>JI jjLCi! (j^s (_gl S^LoS (jl 
vj^j ' ' a rt '-^ Lr°-*^ ij^ 4jjIj->JI 4_LjiLaJL] 4jjJia_u1 3*LaSJlj 4 1 j LiJ J-aju (Su< 

JjLJI jJLuall »>jl>>- <L>.jJ^jL>JI jJUcall 5jl>>- ^>-j-i 
jLsJI jJLu^ll 5jlj^>- ^>*J-i 
ALka_i ( _ ;r 3j 1 a_ailai, I CjL>-jjJLi 3JL>JI aJJt ^°> ~oj\y>S\ CjL>-jJ jjjjLSjj 
, J ^ I U c 3j|jj>. =L>.jJ 273 i^ojII j A.^tl =L>.jJ (JjL»j Sja-Ltl Sjlj_>J! CjL>.jJ 
j-x-i ^y^ d ■s. j "All SjjjJI ( _ ;r JLc J-aJLJ 4laitA (jl I 1 1 <ij^ 1 I JLfl liJJ!} (jr^Lcj 



66 



^jS\ jlJe-lU ( _ ;r a Jjjtjj ^-^[3 ^d3-'- a '^J- 5 27 4-i& ■»■ U , ,.tl oLlo SjIjjs. 4j».jJ 
*U.I jLie-J (J I J (jj^jU- jJu^ia (j-a z L$3lj oLlU (jja (^Lj j j V y 1 1 SjIjjs. 

:jj:jLuu 3JUJI ojut ^ *UaJLJI I J^J 3_jjiajJ| 2? I XII jjLa 4j_j1o 12 
(12+273) (23+273) 
(23+273) 
M/296=5fUSLn 

•/.3 , 7 = 

4ja-j"iitl CjIjj jJ! (^ I j '"• 4li2ll CjljjjJ! *L«Jaj| ^^ 5»l flSjl I aXLaeJ Vj 
3^>.jJ (j>^ J-^* - 1 U (j^ j^=_l1j (_gJJ! jLiJLa 1 I Jl>- 2 ■ a a 3c * a I i aj 1 L^JI jl 
j * - — ■ 1 1 ^jft ■» U . ..II oLus (jl 1. 1 j 1 .n ■»■ U . ..II i>LLa SjIjjs. 4j>-jJ (j-a JJSl 4jj!jj>. 



«L>.jJj 4jj_ua «L>.jJ 27 yt la i nil tfLj-a 3jljj>. «L>.jJ C^jLS ^13 tLJa-j-uU ^jljj>. 
3jIjj>. «L>.j_i (J3^J (J I M^-a f-^9-*- 1 LJ J '-^ i4ja_us CjL>.j_} 8 J)' 0^ VI 0Lj_a 3jIjj>. 

3JL-.JI ojut^j ^5^-° ^j- 5 '2 ' a?i£ 1 1 (^j ^5^° ^-J J 23 j^tjll (^a jUJ! 

U Ir 4_LoL«JI 2 La a. 1 1 StLoSLJ 4jjL^a (_£? 1 1 Jajl '/3 , 7 2 La >■ 1 1 3*Li£ Qi^-J 

(_gl (_y^ 3_jj_LaJj| j| ( _Jj_ l ^a_2JI S«LiSLII (^i^- J J i*a->J I * iLaJ I .' jjSLx-i Vj 

•*■ L^aJ '"»■ se L^aJ I jJLuLLi-ul (2>£. «L>uL(j1 j-jL_u_>JI ^j^* I iJJLLA Jl>.^3 !il ^LLaj 

aLc J*\ uiJJ 1 1 " ' I La -<- 1 1 3«La£ ,j-a 3JL>J| oJLA (^ J I"' (^jJlj jLill jl <>LJ.' 

jLx_JI oLus SjIjjs. cjL>.jj 3_1>^ o-^ J-*-*d (*LL»j lS^ *ij'i*'i StLoSLI! (jla 

. '/3 - 2 jjjls. (^ (jj^JJ cjIUj-»J.Ij 

CjljjjJI (jjs j_p (_j-l^. 4laL«JI ^ i la 121 ^1 Jj.^.A",tl ^pajtuJ jJilil (j^'j 

. d I A^l | j d -n. j". A t, | 

:^^^ltailj^JI -I 

, A . ^ U -*■ ' rt Jap* <X C^r»o ^La jiitj ^"Lu! /^L^. «L>.aILiXI SjjjJI Sj^Ls (*9-^ 
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itLtl (^ic «JaljJI JaJLUaJI (jlaLiitJl «_a ^^A4-~ 4 LU {j\ Ac SjvjJ) ji A^itlla 

100) o-jL$Jj^a 4jj-jJ 212 ^_a i£j->JI JaJLUaJI o>] *LU oW^ ^-J- 3 oi 

Lai i^jtjjJi,! 4_i^s^jJI !j\c !>LUj 14,7 (_gjj>JI JoJLUaJI (_gjl i uJ J (3-j_jla 3j»-jJ> 

(jLa 3jujJH 2ue$J! ^yic JJaj , 5 (_yJI *UI (jic *Jal^JI lUliMl j^*~'«| I jj 

i(3_j_j_La SjvjJ) 26 , 7) '"■_'! j \j j*» 4j>-j-S 80 (—11 ^j a fl se * " >U! tjljlr 3^-j-S 
(j_a oLlII (JLiol /<s_u j)l fl^S-All OJLA (j_o 4j.j"i ii 1 1 CjljjjJI tLoJaJI Jjri" i h"j 
*LII J_j^>0 JL=-J l_Ua_iitla 4li.l JU JaJLUaJI (jjS-J l£JJI J^f^' Lr'l J^* 1 ^" 
jJejjJLi sLtl J i~ ' "_'J JaJLUaJI (_psLiitj! i. u i uJ (jLlUJLi ^LU JL>.Lj jJejAI ^1 
(jii jLjcJ! I JLA (j-a ^j q I -»" 1 1 jjuj («J I ilj > i mi" 1 1 3JL>. ^1 jLJclI! Jj-^J (_^>- 

(j-o ju^La j j V j " 1 1 j n" i .i j t;r _L».j ! JJj nil! j> (j-o j-i£l j j V p i_gl cjjl»j 
Jlj>.1 (--II jLit_J1 (JL-uju Lai 1 jla f^-^j fj Q ** ( ' " a u '"" i jLJtiJi (j-° ^j^'~»-**'ll 

' tuSuJ C^^p- l—fliiSHI ^1 3j_JuL^a JL>.Jj JL9 jl L^Lj uiJj Lg3jlj)2 CjLLujjUII 
4JL3 CjLLujjjJ! JL>.| 3jlj)l ^yfl jUt-JI J <i1 1 nl Ijlj .(_,-2j *La ^1 J^tij J 

4_o_i_lSLj (j_o J^j^ij ^-dj'- 1 ''-^' 3_JL>JI (_^ w 2 jj sUSL! 4_<JaLLi (j-o Ujp- jlSAj 

454) ftLl! ,j_a JLa-I^JI JtijLJI («-»>• O^ till JJ ittaj. -i'-ij^ J ■> J <"j 4JL3 

j<u5c^>- (jSLt it_4jiSLo j»j^ 0,016 (_gjLcuj ojL^Jj^a 80 3j!jj>. 4j».jJ) (jJLc (rai. 

3 iaaj II (jlr (JIaj , 5 jWj i '— ^ I r j 3j!j_>JI 3-^.jj) CjI j> ^ \c «.UI jLaj 
x_a ^LaLtlu (jl jjrt-ljjliJI (-;r L^. (jl (j5-">J I J-A (J I • LiJlSLa LoJL9 633 (_gjLcuJ 4jljjJLI 
(^LljalUl («^*j>. (J3^-J (J I J-*^" I I JLA ' 1 1 La-i ) J i*Lll jL?e_] £jja I Jl>. 3j-uS aLscjvI 

3_uutVl Ij jlo-jJI (jjl i ntl t_4JL>J! _jjk <_uL>JI Ijla (jL^ Lxjjj iIjl>. Ij^jj^ 

CjLLuj , oj 4^,^_<jj?e_a (JL^jLLuoI ^—11 ^^j?eJU| {j&ai rQJ . d 3> j" d I, I SjjjJI ^ »Ja ** ^—3 
(ju_o^j i 1 taV <^ cL<^jttjv (j^S-i Jl>-1j J/Uj^j jJLjjLLuoI (J JLi 4JjCL»_a iLt> 1 CjIjj 
«Lcl_Luaj 7r null I JLA (jL3 d LgaAse * rt Ja^JLUs /^Lc tJ^-J tj q»**' ' "tl ^LLI jiitj ^jl 
, d , >. A^ *tl , Uj« ,>>tl ^J]i ^_3 4 J_<ijlII /jji^, SjJjLoJl 4_fl_Li>JI J>l aJLI jj-o CjLLjjj aldl 

.r-LuVI 4iK JjISj (^Jl i^gJijj I JLAj 
' a-j-j S>J jj^Li. ^j-a 4_l2_uI ^LlLI rLuu 7r umi d ^ j" a { I CjIjjjJI ALiiij q\ 

i Jjl\ 3SUU djIjjJLtl ^ j-oVl IJLA Jla jJ3j-b Vj ' flfiSHI ^ jLitjJI 
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j 'I '^ a ( _ ;r a I <^*» sL>.!jj («JL«J! (ji «Jal^Jlj 2^j ,>..tl cjljlJuM J m" i n" 

4cl_u^J! ^ «_uijl!lj (jK mil ^ SjLj^JI i. . j i in JLutli^^U 2 aJI lall oLlU 
4-JUJ! SJsLLaJI jj)l i^iatj-aSj-u^Cjl-L^ Ju^tlJb aJLlII lilljlmj J .3-cljjJlj 
4^.jlill oljjjJI 2 qiaj? (jla dlljuj .4jjj<JI oLJ.1 r-tulj jjhl-JI oLlo <L<l*-l! 
^Lu <j-Ulj 3-ljUWiJI pUa-pJUj jUtJI (ji^ 3j^iyi ^jJaLUI idli] 3_^>La 

.cLjJjlJI tfLui j " ' a rt (_J3 ^j^^ * (j-* 

■ ;>i -"M' "''jj'" -2 

j^e_i_U (_j-3 j-«-i I J j' a J m" 1 nil jL«-Jt (j 2 4ii2lLi CjljjjJI oJUfc ^ 1 iu 
j_4-i jLiJI (jl (jr-"y Ij-Aj 1 1 j£_A j jJejl I ^1 (_£jj>.i 3j_aj i—ijSLLLa (j-UjjlULs 
(J_lL_u (—JI jlit_l /j-II (J-lLj-u jj-* ^ ' ^jl ' aa3. j-jJLuj (J^.IjJU (j-° *l£.9-q^e-a (J^L>> 
f\X\ (ji *— *tP" ^-^-j" ^ 1 1 CjljJjJI j^C I JLA ' ^"'""JJ iiiLuljJ I jSLAj (_Jjj>.| Sj_a 
^j-o 0l_j_$Jj > n"i in a (jLjjj>. uULlA ^Jj ^£jj>*\ 3j-a 4Jl q *" 1 11I J)L«J A j^cjIlU 

«_fljjjj jJtjlij (_^-iJI CjIjLjlII (JI m" 1 11I (ji^- 4LL2J.I CjIjjjJI Sj^La jUiILtjj 
(jl J-><-> M-i-o Lujjsal Lijo-I jla 1 ^ ' a a 3e * 1 1 3jlj_>JI diL>.jJ) ( _ ;r l^. I J La « 1 '— 
j iS-tjjJJ 3 1 1^3^11 (jlr (JJaj I 28 , 8 (_gjl 1 n_i OuLgJj^ ^J-J- 5 70^ If L^laJLJa 
n_tJlSLo ;»JtS 2 , 3 3_J|_>JI OJUt (_^ Lu^a^fl (j-o JL>.I^!I JLJjLill («^>- oj^ 
C^jLgJj^ ^-J- 5 70 (j I r «UI jlitJ (j-a JL».I^JI JujLjJI fi^*->- (j^ 4JjLaI,Ll 

(_, lr ftLU (jl jlf <t>-jJ>) 3-j4>I.I Sj^s^jJI (^Ic JJaj , 36 lLj « ■ '■■< (^Ic. (j^Jj 

» lallaJvl (jKJjalUl (o^>- (j I ?c_Ual^ji (j-* • L-u^wo Loji^ 868 ^jL_uj (> u* >>»tl 1 j_a 

(jjjLoJt 1. 1 1 1 hi f\X\ jLitj 3JL>. (^a 4_Lo j_uSL) jJu-a I (jj'Cji 11 LujjsVI 3JL>. ^^ 

i(ji_ij^_Lll J j i ~n~ ( _ ;r 3 (^yJLtJI JaJLUaJI I Jut c^- J-^~ .'"^ _jLijTt Jm'n ujj 
cLLaJuJa ^j ga d se * * J iQ^LLs (j-° '*>-^ J^i^ J^ 0_3^ (jKJj)0-tj| (j-* ^-^^-^ ^-^J 
3j— a j-jre_j_U (jj-ll (CJ (J-°J (— fljSLXl (_I| jLi-ll (Jj-uj-i cuJ j) Juu i43jljj>. 4j>.jJjj 
<UAaJ I SjjjJI (ji^. Ji'i'lt'il o . " C'-^J (3)(J> u'tl (j£$ • I Juu* j Cx>*" I 
(^ (j-fl-SLj 3JLL2J.I tljljjjjl 2 -1 laj! ^ 3ji,M\pl Cj^<miU (JJ^-I o! 
Sj j j *? 3_ijJJail L^_aLt^.| (jV dilij (< n"!<Uj J^il) 3jjIj^>JI tuV^Ldl 
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ujlKxaxJIg jlsJI ^ fcjjIjaJI &5UJI 



^jJIjj*. i_la-LLaX I ^cJa-uJI 4j»I i m (j! LjJL>.jJ 3j!j_>J! JLajj! J^LkI lillj&j 



>_»_t-a 



^IjlII *UI Sjjj 






i iuS ■* 



© 



)LJJI Sj_jj 



AVWVWvW 



AVvAAAMAV 



jjLJI ftUI Sj^j 



W^Ji- 1 



(3) jcSj JS^l 



(8) Denton, J.C. and Afgan, N., Future Energy Production Systems vol.1 l,Academie Press, London, 
England, 1976,P.702. 
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IJJtJI (_y3 c!jV.>LlU ajjt JJ3-J (j£. 4J0LLI! dJJj (_yA LlA (JIjJwVl 3K Mill 

CjVjULI oj-ifc L^La IcjJLi-ail jjUiJ ^l^. jJtJI 7-}La5 j_utj ^Jl 4^l-Ua^L> jl 

jij^>-j_o •»■ u . .. (_g| ( _ ;r Lc. jjs-cj (_^-!l ^i^ 15 -^' cjLuLCJI jjjLj LUajl ijJLut (jLa 

w I C 4j^c_jJ! CjI_ljI£LII (j-o j_uSLll jjjJj (jl aJSjUtl (j-o jl ij^till oLus ( _ ;r 3 
ij^tjJI tfLua (j£. (JjLJJ •» La i ■■ Jjju i " ' I S j La (JjSjj ijjlj^awjl CjVjLill •» La i ■■ 
iZjVjLlI! g_La-m If cljLijISLII a j-A J>»-J JrF^ lS^- 0^1 Cr'S L A> j y Vj 

I jLa i*LLIj 5_jjIj^>J! oV^LI! j>u SjIj^JI JL21JI oVjjla j^ic 4jjIj^>JI 
S«Li^ w I c ojjJj j3jji .1 ! jut (jLa 3jlj_r»JI JL2IL1! CjV jjla (JjIS-J M^-° jjjj 
Jj.^^tl LjlU-i Jljl 'a djlr j i<La-"ill JLsLLaJI 4-u>^ Jjlm^l ^gjijjj 4iaj>J,! 
CjVjLjA! ffrLa i ■■ (ji^- 4jjl3=jJI CjLcjLCJI 0JL& j^-i j_ul3 (j£. jiiSl Cj Laj I » a (jr^ 
JL^vf (jl (9) 4±x0^il 3 j i I , ,. II UjLiT ^Mj ^yic J«jJI Jaw? <^8 4jjIj->JI 
4_j_iLSLal Jj12jJ jlkjJI (_paj^. ( _ ;r 3 4-Lga-Ill wilj^tjj (jl jjt <L>.j|j_LaJ,l JjlawJI 
3^>.jj pLajjl j-tlj "ijjljjjl CjVjLII (jlr I j i^j'j ^i^ 56 ^!' CjLuKJI j-aj 
J-a-C SsLiS (_pal_iLJe_il j^l (.g-i^J j-al J-*J CjVjLlLLi cLLaoaJ I oLlII SjIjjs- 

^l^oa- 4^oia ,-Luj '^-i>° J-^J-^P i— ill 240 ^l^s. jy-JLawJI <La»l , ,u ,-Lu 
4j(jj/l_aJI sL>.LjJ,I OJUt (^ ijHayLS 340-56 (j-a j_iiILi3 sLUajX. Lai jUa^LiS l_kll 
d Iaj ' ■■ I <LuLui> 4-L L g- t -lJ i^LaJL I (j-a C-^-t S -a jILa^hS (_3 2f I 6 (j_a j^&l JLa-^a-l 2f 
JlaLLlI ^j^* * (—3 (2h-J 4i_La_^£ Ij-^-* 25 (—ll^v ^l_jJL>JI (3-*-C J Jw«_a (j| ' a mjS * 
ijjlll jl 1^p-a 50 (—Jl^a* (—11 (^ajul Jt-^u «Li^-l>.j ^l_lL>JI i La i --J ^—b 4_t-aL>. 

/J ' aaj 'j (JjijLs j-^-iJ * LH*"^ ' '"' L>° 4_]JjlJ1 ^LlLI jj- *— ) It*-°^ /T^ii'^'1 {J^Sij 

. (__g JlJ^JI iUj-wJ,I x_a ^j-LawJI 4jJl>- (^ 
CjI j hS (jl (-5 -i-» ; J I J-Aj zl a (~i 30j 24 (_paj_c (j-La-J- (j1_i La jj_lL>JI «_2j 
5y_iL>JI oLus 5JLa- 1^ (j! j-ii iSj_u^5j_lL>JI (jlr 2Ual , ,.tl ^ i M n uill pi « uiVI 
(jl o^ 21 ^L^aj ■*■ La ' nil i>Lj_a (j^_i ajuuS 4jj1jj>. (3j^3^ -!5^-5^ 7^ <i i u3 1( 4_j_u_u_u1 
(j_a 4_itjJ,l c_uIjj>JI 4jj/ljjJ jy_JL>JI oLus (_j-l^ ^J^ 1 SjLC ^l!j^>- J^J 
(9) Denton, J.C.& Afgan, N.op, cit, 702. 
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3j>aj*.jH 4j^e_JI CjLoISLIIj ( _ ;t j*._jJ_j-l>J I i_4jSjjJ!j «L>.^H!j 3jIj_>J! CjL>.jJ 
g- j I -sJI oLjJ. Sjlj^s- '^J- 5 tr^l 0' J JJ (( lij-*f'" 5-<-«ljJ cr^ l 7?i'^*" Lr^ 

!Jfja LujJs '^ii-'- '^j- 5 ^^ , 2 <■" 'ilt ti^p- 1948 aLc <_ _i 1 j$ ~h ^^ c^jLS I jl-*- . ■■ 

«ba_(_a 4j>.j_} 32 , 3j 4 ( Ji>- t - L ^ T^^r-^* (j - ^ ^^d^ -1-0 ^-^J-^ 33 , 4 J iOuaSJl ^-Lalj mi 
^jlS Jul3 3j1j->J1 CjL>.jJJ ^J^_*ulI1 *_jj^oj11 dim ftu Lai ij-aj-A J)J L*a a JU£. 
Jjj-Ua-a Jut£. Ij^La 50 tjj i<" (j - ^ ^W*'J T ' " ' ^W - * ^JL^ 3 " ^-^J-^ tl^- 1 3j"-^ 
( _ ;r i Lai iw_lL>J! ( _ ;r 3 4_tSL<jJLl jJjij-aJ! (jylc-l <j-a J-^J ^ij^- •— '^J- 5 '^ j^J - * 

. (l0) illlj <> lP>> ^^ ^ liL^ 1 i^LUI 

^^ V*( i ill (jl£Lal ' ■* ' gaJl jj-a J-Sfcjrt-l *l_lL>jl 0LJ_a ^—3 (_£jlj->J1 X-jjoIUI 1 JLA (jl 

I g-ta J^aij V £jl>J! (^ <j£LaVl J ■'"'■»? (j' ■>! <^LLaJI JLjJjlJ Jji>JI <>L>-a 

. <ija-La cjL>.jj 10 Qji Jjb\ Sj!j_>J! cjL>.jj (^^ (jj^ 
Sj!j^>J! cjL>-jj cjLu/LiS jy-jLi jjj^jJj! (^LiLJ! j_«Iij 1971 aLc ^^ 
Sj!j_>J! cjL>.jj cjLu/LlS jtjLlJ! a jjt i~.u^j ojaSLJ! (^LoIjjIu jJ^. jy_JL>J! ( _ ;r a 
v2jJl>.| jJaj 1 1970 Jjl /j-ij ui3 (jJI 1969 Jjl Qi-^ 6-° Wd>-^ ^ J - u ^^ 

jJjJ_>J! (j-Sj . Ij-J-a 20-10 (j_a 7-jIjJLj Jj i c u^-3 •*• La i uJl (ji^- CjLu/LulJI 
CjLSj^j-oJI ^-JS t. i i i n u x_j>.j»j j . aja_aa_ul I jj'^ J ' ta3. f^xJI ^ljLIIII aJLoj 
41ajx-a (j-a J^l (j- ^Jji. I CjLu/LuiJI (jl ^1 3jlj_r»JI CjL>-jJ ^°i a Laj i iigJl 
ClLajUU 0JL& (j-a 4_aLc Oja iaj TTJ^c-i LuLa dll j «_o (jSLI i>t^^o (j-a jjil (_j-3J 
( _ ? -3 j_3jJ13 C^J_4^_I! ^^Jalj) i"i t_!jJs jLjliJ! oLJ, SjIjjs. '^•J-^ cr^-' o' tr^J 
i5_j^la «L>-jj 3 I -30 ^l J i^i") O-j^s- ((j .1 U i .1 r Ij ^jJjj) <-— lT^ JJ-4J l£>^-" 
-15,5 j^l (j-jtj-jJSj jjLu) JoLiji/j (^lill! oj-iLS t_gj ^ i"i ( _ ;r 3 ^jAAseJj La-i^J 
/j I c oLlIIj •» La m-ll oLlo SjIjjs. «L>-jJ (Jj^-j jjjLi!! Lai i4j^la 4j>-jJ 18 ,8 
dl Laj U LI qjz JJ^-y LaS 4^oia CjLvjJ 3 (j^. JlJJj V (_,-4^ 'j-" 1 20-10 j 1** 

jj^>-LJI jj-a jjj-s L^j aLs (jjJI 4jj/IjjJ! /jjLij cjj_£oj 1974 aLc ^^j. sLSjLjJI 

)*_a ^jjLuJu 4j)jLa-lSLLj_ajl 4JLLd-mJI J-#La (j-*^ i 3rP9^ a ^-*-aL>. ^j-a (^uuLLul 
OJUk JJ-jLu dJj Jl^J i jioi n_0 j J •"■ ( _ ;r 3 d jnUll CjLaj^U OJaSLI! J()l<i 

(10) Energy, E.O., Bulletin of American Association of Petro, Geol, 1956. 

(1 1) Enomoto, Y., Bulletin Tokai Regional Fish Res. Lab., TOKYO, Japan,1971. 

(12) Transactions of the Tokyo Society of Fisheries, NO. 1, TOKYO JAPAN, 1974. 
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^jjal^jlo jj-° * M-AJU 4j^_ua 4j>.j_i 20 ^—ll^v /^-IiJ j-oj-A tj^j Lea rt (j-° * J J"^^ 

CjLj-j J ^j£ j£ jG 3j'>^ A5^*J (jr'i 5j_$5 JlU *b-ulj jJI /y-jbu J-"^ (*JJ »CtJ»5ul 

(jutj (_jj_4.il /jjLliJ Ljjl>.I I ilj (J^-*-^ ^ Ij jtlajjiJI <j-u j^j ."ill I jut ( _ T a 3jlj_>JI 

ol_j_a jjrU CjLj-jJ) 10 ijJ\^->. (__-!! J '^" Jjjlj-^ AJ-^jW (JjV" Cr^'j J^ .'"' r 
4jJLlII 4j*_uJJI ^1 I i 1 1 si^l i_i! j-J~ii (^ lj_La 50 i (j a-g (jlr oLjllj ?t-ta-uJI 

( 1 ) fij J j^r 



1^.20-10 


yrj-?...ll ^Js- Sjl^J-l oUs-ji 


A** 


4j ti* OL?r ji 


4J ail* Ol> j J 


- 


20.5-18.0 


1969 JjT OjJir 


- 


16.5-15.5 


1970 ji; oyu 


18.5- 17.0 


18.8-16.0 


JsLJ, 


18.7- 18.5 


21.3-20.5 


jliT 


22.0-21.5 


25.2-22.8 


0L<-™j 


25.2-23.5 


27.5-26.5 


>-' 


26.3-24.5 


26.7-25.8 


aUj»- 


30.0-28.0 


31.0-28.5 


jy 


30.0-28.9 


30.8-30.3 


^ 


- 


- 


j>j 


26.6-26.5 


27.2-26.5 


j/^>- 
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(«JL«JI jL~=-J (_y3 ^Ls-so 'Lj-ajJ 3j_aUa jj_>J!j J-tl 

(^-il^ll ,j-o ja^jSjjs- ^1 i rnS Lal_4J Q^Sjjlj jl^jJI (_;,!£. 
. jj_>Jlj J-tl CjLJSjLj 3-aj£L-s_a OuLS -#r^'_9 
(^-jj-bl i ii git 4 j i ii it Li L"JL>- Sjjj^JI Cjj_l*j jl2J 
C^p* 4IuJL>J1 d A . ^jVI CjIJ ^jjl^Xl (j^l o»*i i n ] jjjjul 
dijjjl (jSLt icJsjJI t_)^i= lSJJ j J^ '"',' (j-ij-»JI j^jjj 
(j d i ti-Il 9-i-uj 4_aj-£5jt ^Llujl (J-Lfl >Ai ■■'< 1j.}Li£,l (jjjjl 
j I U~.iV I -^ jjl^ jjLS 4JI i_ kjS LaLx-i (jjijJU 4IijJL>JI 
Jlj>. /j-t] ^-j-U » in i n i a x_djj»j /^>- ^uj^la CjLcLuj 

(—5 j^e_u (jt Juuuaj] {j d i ■■ (jL£Lou (jS-J (Q-t i^JJ JlS 
' a 33 (jl (j-iiJ (jLS tfLJll jLuue-il (jV jJ^>JI CjLsjI 
■- La i ■■ (ji^. j a LaJ (jl (J JL) cU_ujLjj1 i^^- (jjL-uJl £JLfl> 
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(jJjLu^iJ! 2 c I taj 1 ■■! J (jl^4JI (^ 1 'I uijj .dilj Jlilj jLej^/I IjjLilaj 1 "j^ -1 gii 1 ■■ 
-n J Ld-m <-£jjj -n J * rt ' 1 1 laj « (jl£ 1 JLA ^jV jj->J1 ^Lul cb_u_]LjJl ^—1! IjJi^jlj (jl 

. fQ_A Jl_J_*-£5 (j-U_aL>. cUjaJa fiLSL_u_a J-U-uJlj) jltc-lJI (_^3J»C ^—3 
jlj^l^ LjjLp- (j-3 JJjj oJljLaj ^-l>il jj-^lj -*-ll ^J-^ o' l£p ^-^ (j- 
I jl 4-i^sL>. (JxSj mXI (_5-3 J-J^l (JS> i"m LcjLo. ( _ ;r 3 jjJj ijLi ^L*^>-l liJLufc jjlj 
^^.3 0J_& jJ^>J!j J_tl 3_Sj^>. ^IjLielLj/! (JL*^s ^°> 4-<JL>JI CjLaj^l Cjj^Iaj 

3 j 1 LuJI jL^M <j-a JIHj (jl (jL^^I &lU-,,„t ji^j iiLuLij^LII 41LLJ! ^Lil 

l'l <1 I lltl Jjfr-I (J_lUL-u2 7T <j I llljj jj^>Jlj JUjU J \-pLC I (jj.5 OlJSjJI (Jj-la iL>.^UI 

(j-SLJ i-l » iU sLoj^LL! 4-o.LiU oLdajtl! jm^ doljl (_^<-a Sji^jlJIj Sj^mLi 

(j-Lc: jj_j>J!j JlA! 3-£>^- J^ i" ml JL^=-o <j-3 5-JUJI J54JJ! j^>"J 

LJJUs-l lil Sj^sLs. iLsLLai! Ij^j^ I j J ifla J*C uU 3j^' I JukJ •"M'' MJ '" ' a 
^Ij) i4^j^»JI 0JL4J ,_psjjijj (_ylll ftlil (j-° 5_mSUI jLLo^/l (j-^^Lo jLlcV! (jl-*^ 
^^3 jL^j^/l i>l_La ■ 1— j 2 1 ■■ (jx. sLjoLJI <USI "Jj gSjl 4^LLaJI j 'I La a ^J ^J-^ 1 - 1 

L^jLij tiJLla (jl Ljjl»-^I /oJUJ! ^ JL (j-o jii^l ^ a jir" , n* ^l oV^LiJI 

jj.1 3JL>. «lJj| oLlLI j^a^s- (<u ^3 • jj-?^'j Jl ^' ^J^ 5 " <-^J jJ-l^XI I jut (jij 
(^"i i u a ^^ 1 c ^^ 2jH 1 ■■ L^Jl ' a uuSu ' "^ (tyJal^ 1 till ^j^, jl i tiseJ zl ^j-a dut-Lajj 

jjt pLijjV! (^ 3j^' I jl&j . jj^>JI 3JL>. (^ ,jjj>.^l j^c-J! oL^a ,j_o ^Ir I 
*j_i (J^sj £y ' ' *"' ^jLj-o J^s Ijla 4^LLaJ! jju^ajs (jL^ijV! AjiisILj/l j^j 

dJJt =b-a Liejjj- Ljjj) I ( _ ;r 3 4_JL>.LvaJI (JJaLU! (jlS 1 .1 jLlc! JUiS -I'j gSLlI j Lag 
jj.1 4^LL JUjCLu/I (Jjs-jII 4^j^- *IJjI ^Luii) JLc c-jj . .1 ? a I jj'a j' a j"j (^1 
jj 1 a « II (^ (j-UiJjIJJ^n 3j^3 iJluLSj i,_^l3JlII /tLoj^ ■»■ 1 2JI (j^*-!^* 3 Jji i"m ( _ ;r 3 

gj 1 III" «Lj_»_LJ_Ia ^_y£>\^S>*\ (—5 L^,U2Jj1 J/\^>> ^L_J-l' J^?-** Ly-^ ^3~^ . U , , t »\\ 
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jjaJIg .xaJI &5tb 

j^fc_JI (J-U (J_i-al^aJI ijjjjtjl /^l^. Cjulaj siLiuJU (ja_a^-dJ 1 aj ISji 3j-u£j 1 ijjj-ajl 
3^M-^Ll (JjjsjJL lj-ll£ Jiil cJsj O^J-f t-Jj i ii i a f-OJJJ (j^^j "-^J-^' 0J-A (JS-oj 
w I c 3jij^>.j^ CjLI^j •» " aj lLLIJ Jjlj iti]j_JI ^^ <>LJll jjcjvj CjLj^ojJI ijJUfc 
-1 j~"* I La3 i "I ^yfl (jli JLai I J-#JJ nj-uvljiaJlj dJj-iJI OJLA <j1_] La J i -»" CjIjJJS 

(_yi <j-<_<_]jjjVI Sj^Lfl (j-C Ij-fl^ 3_<JL>JI 3j£LiI! ' algjej V «Jal_oJI (_,-3j 
/— JQ i.nid (j-o l5J'-^' (J-* * " flJ i ■■ * ' (-r^- Lr^ - *^ LtJaj] l_£j| j| w La i uaJl jj L^ajul 
5j-S-aJ I ^ I c 3j_LiS CjI ijmxj i." i l-~Ol JLSj . jj_>Jlj jJJ ( _ ;r lIL>. ( _ ;r 3 tfLJll 
^Jl 4^|_Usl i4J3uaJI t\j^t'( iiI 3«LaS SjLjjJ 1-llLa.jJLiLa SjLc C-u '^>JJ «l n^ill 

ioJsjJI ol J (^ jJ^jJIj j_U *Liil ^LjJLI 5-£j^- (jja SjLal^uV! (^Ic JjulII 

3 'I *" i " > I (^ UJL> ^ ".' U>" Jl -'4^' Ji-I pLjj gxll j , ^"~ (jLvujVI (J^i-J "-^J 

^Jl jLSLaVl a jla -i la » a -i>J"j iJLuLjj^LII 4^LLaJI r^V jj-^b jJLI (j^ 
jjj£jajjiSLjj j^j^aVl (j^ju^II r>£al 1919 aLc w ^'« i^L-JI (jj-i!l 4jIjj 

LaLj/Ll /J-ji^- (j-^ jj-^'j -^' «^-"l "^' ^J^ 5 " O"^ (J**" *>i^ ** " *^ 

JjSJlJ jj_lL>JI <_ )L> (ji^- jj^J- SjLC J^-JJ <LalaJJL I OJUt (jr^ ' ^i>°' Cr^ iS-^3^ 

vflflJlj (Jlt_Lj>.J 4^l_lL>J1 ^-5 ^Lul j^?ej>J fC^t_Us J_*_o ^LLl /^j-A j-J^j /^ySjj-aVl 
(jjtjglaJI J i nt I I JLA 4l«£j jj* 3JL>JI ajjb lJr £ i— lallaJL I (jLa jj^>JI icj^i^a 
J i n tl »l i ii it tl)l— i -n 1 c ^^ 1 c J-?^ O^ tL^-L^ajLjj jj^>J1 i>J_A ^Jj i^>^a2Li dJJ!ij 

S^JiLUI SLaLkJI (jl (j_a 5_li (^ 6^ "^^J SiSLU Vlj^al < M<jm Sla^JLIj 

(jjijOjJI » LSj U J.'J P ^ ' ' "^J t<Lfl3»iUI SjILitl ^yfl *Liu2l i_ijJl£ij w Lajj i ■■ 
(J " J ' Q "*" ~ Cr-'l w JJ " <J-"J-*- 1 i-^ - " ^-^^r 1 '"' jjtj jjlJSjIj^ ( _ ;T SLjj_a2l 
JaL-uj^/l ^j^«; L^jjal ( _ 3 jJI 4jjJr i ntl («-C.jJ p^ uiXI t Jl^J 4jsj^LII CjI jLao£.VI 
(j-ajj^iicj ^1 (jjjjJboSLtl >tij Cit'qjjj (jji^jjl pi Laj i u\ JLai (JjtAJLj itiJI jjl 

ir-jilll juJI «LAjV 1935 aLc (_ya >LtaJ^j(JI fjuj 'fjj uJ,l I J4J oIjUjcI 

(1) Carr, D.E. Energy and the Earth Machine, W.W. Nortan and company. N.Y., U.S.A. 1976. 
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JUjJI JljLaj iJL»j£V! J-l3 pjj miU ■ "~«j" jl ji£a fcjL? "'W JLt^V 5 .'J 1 ta ' I 

(2) 

J) 5 -»**" fQJ (-air ^L>. (J^. ^tH-^ '^-^ LLaa_l (_J! La_lL9 

ijj_>J!j jJll SJaLIa (j-a 3 'I alii uVI ( -J i^- (J-«-«-JI ( -5 -2 I ''"'J' tjjj i mj-aJI j^3 Lo 

Sj-jJLt-a sua^s-a c_t_pjHj 4_u_ujj-aJI d_aa£l>Jl O-aLS (jj-SJI 1 JJt> CjLLjj-t_u£. /^-i^ 

id nn 'j-a-J' «La^aSj>JI Cj I mi f a ^j^* i ) 9 I jj gS )l r-LuV (j^jj^o-O J-^- 1 J5~ ' *"* rt (jr^ 

(j-U-uJ <(jU -»-j i taj As^tij V (_g JJ! j j« uaJI pj-i-ll (j-a diajJJ oJUfc <Jluii JJSj 

2 J3l La II (j_a CjIj I xS. II (j1-j^M_a JF-"-* ' - ' * "*" " «L""-i|-J Ij al-v <jjJJI » I a U 1 1 j 

SJaliaJI JlJjj (J-^s- ^-"'j - ^ < — LHjIJ (j ' 'iij-aJI jjjj JiI^Jil (Jio I 940 aLc (_5-3j 

3 'I flj i ■■ » I 7~J^\ <-dl jjl Sjioxtl ClLajUall d aA a sLij/IjJ JtJtJJ 'jj-^'j iJUtl (j-a 
jj,| ^ij^^la j| ^>.j <2j!j-l>. jl f^-JJJ l3l>M XP cr^ jj^b J- 1 -' ^J^- 6-° 
La J^ jl J^J-J d_j| VI (jlj-JI J-^ '.'""»* (jr-^ £ l-'- a cr^-' (jjkLiU U 1 """.' Cr^ 
0L-J-U j-j?e_>J (J-J-a ' a ' a * djaia JU_u ^Llujl a_A xJsaJJ I J_A (_3 j-a 2l d ■ I Laj ] 
(j_a Cjlj-ia-. £^Laj jl J-^- it — i '-^H33-^' U.!* '"'"j *J'-^j Ur^ l^J^i »" ( hi rCJ (j-aj 
3_9ol_cJ! 2 al La II 3_j_a_£j fj|j_jJi,l 3 ii K"t t_il . ,i^e-j IjjjIJS » I a U 1 1 j {ju.uj '<jU 
4_j_aS /ylajLJ jl cl)J-i l>ri-^ ' "\^ y " 9"$J uiX\ I J_fl> ^jLi ^J $23 «L?c_uj ^—Jl I a]_t-ajj 
jjM-i-i d^>-lj JL£ j-JJ-^ U>^ J-^J i4_JL«J! i—fljjL^ii! OJLA JJ-^ SJaliaJt (j-a 

.iJl!|jLa^£.VI (j^s Jjj-ll i_flJ3j ^1 (j^jJuoSLII jJa-Jal i^JJI j-aVl 3K uiXI 

i L^-JJ ' " ' aj L^jL^jIj <>LJJ 4Sj^tj d ^ I »". 1 1 ,_jjj>.2l d j I a 1 1 Cj^M'n uiX\ ^j'^'; 
tj\j-uj I4X1 (j-a (jjj^Sj J^i3^ l£JL>- (j i mj-aJI (jjjjLi^il «_a jjLujj Cj!j-l>. JL>.| 
J!M «"ii » 1 (jl (Jjjj/JLl^I,! jj^ fjj i^ i a II ^(j"ii .ilj^ Jjtj j 'Qj LalaJtl (jj _ i 1 . 1 i j-aJI 
dJJ j (j_c ' a I'^J CjLLujjjJI (j^s JJ^>- pJJ (jJJ TT^ 5 ^ I "'-* 4^uaJI jju^a^s 
(j^_mj lg 1,1 3j^_3 C^Jl^ idjV^LiJIj jL^jVl (jjs 32LlaJI r-Lul ^ Ja«~inU 
(j-a Jlj^LS jj^>Jlj J.LI 4^Ua (j-a 3 'I aj 1 ■■ » I J-Jjl I jl 4JI (_,i^. (»J-2j <j^J ' " 'J-a-Jl 
4Sjj>. (j_a 3^LaHj_u2(l (_^t 4 1 jj^>« J I J-a i^Lul 4lSjj>. ^Lut (J-aju (j^-ijaj p j uaj 
O4S3JI liJJj (^ tj^alla (jljjjllll I JLfli Jila (j£j joJj i(jljtL>oVI M^ (^ ijLlU 

. 4_a_j_a_t-aj (jLc (J-aJtJl (j_a JL121 jlS IjJj 
(2) Michelsohn, D.R. The Oceans in Tomorrows World, Juliour Messner, N.Y. U.S.A, 1972. 
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JljJ_>JI (j-uijaHJl I J_A ^ j o L^aj (--l^. Lr* 3 -*-^ L)9.! i u tj-aJ' jj i u. > * j U ljuj 
/c-j-ul— i l_Sj-jlj La 9-^J «L>.Lu! (j_a 1 a-iS_a_i 3j-uS ^j ^> Jjuj t I 943 ^Lc J_La 
JL9j iJaljlJLLa 9 (jo_u_u_)j»aj1 4jlJLl(3 (_£JJi (j-UjjUJl 3aj9 dulS . j^LiLS (j-Ujjj 
24 (_xj^jILi !jjiL9j ol>" J-& Cr^- '.'J^MI J intl SLoLsI ^ dili Jbu Ije-JJ 

SJaLkJt r-Ltil Ijjj pjj uJll «LAJl J-«^! 1967 aLc ^ . 3 U -. 1 1 ^ LLujjj 

» 5-l3 LUajl 4-iSuj gSjl SJaLLaJ! *lj_cj j ojLSul (<u (_£ J-Jt jj>. V! pjj^ ulII Lai 
SJsLLJt j-Luj i (jlj^ji.itl jUoVI ^ bail b^ . .X^a.'l ■■■'"j " 2;;U;,.Va 

J 969 ^Lc ^ 4_U *Lji>V! p"j i La a . t* Ij j lj< ?""" £jj ■-■■ 1 ' !Ji4J3_t>.LuV! 

• j-pl <3j^ O"^ J- <> -*d (j ' "tj-aJl pjj^ "'U La_Lu LaJL3 I I 

'J q ^'lj jug ["ill * uL>. (j_a 4_u!iL>JI ^9^ CjIj-uG (_JI (_p3J 2l ^ySJ^t-U 

fc. i i uLUj ^ a i aa. (j-tj t_!JL>JI 3jJ3 (jLfl 4-uiL>JI ( _ ;r 3 (j3o-u jj-uljJS i. 1 1 'i~*-J 
(_£j»£j_a (j-\_l 4-fll i ii U Jt_jj— a «_a 1 j < n\r J fl jj" ' * 1 > x ^ 3 Lr t-a '- > ' /*-° ^-LH^ 

(_LSLI (jjj-"j (*> T- -»JI li^p- (j-a 2_jjLjj_LflJ! (_)jajl LaJJI i—S^to-V 4^e_ujj 
(_psjV!j (j ii a ."ill (j-U 4_u jL>J! (_fjJ3 c '-*t!^ O^ J a-S] Ij jii< i"illj (_p3j 2! (j-a 
jjpJIj J-tl 5Jl i na j^jJJ 3j ' O^^ 5 * I— LiSLI 'J 1 aJlj (_p=j^/! (j-u * J '** ' ajgjej 
^S 3 U 5j ^Ir SjjJJ.1 3_u jL>J| ,_^a^ (ji-i (JjLi" j-A I * i jj (^ j-I! j-°^l o^ 

i._ i j i iij i(_paj2l •»■ U , „ ( _ ;r Lc. 4_Li2j (ji^. Sjjjl! 4-uiL>J! i^J^J (_psjVI j^J-a 
Jiil 4^j^- (^ (^-i-uL-uV! ,_LaL«JI J*C ,'m 4jI (^Jl Jojlj 3j^' I J-* (j^ LlaLalAl 

jSj-A (—3 3jiaj>- a_a 4JIo 3 Jl>.j /jj-1^. (j " a '"■*' L^J J^J^ C^ ' ) JL>J1 3oJ9 j! 

jj (j-SLI . 4JbSLI! SjL>.j Cj! j (_j-l^ j 1 all Lj-i j-JJJ (jH-II Sjill (j-a j-jS! (_pajV! 
j^LaJ ^^ajVI j^j-aj j_a-Ulj (j n a i" i t l (_gj^j_a ^a J^ jj-u SiLvail ^1 Ljjiaj 

(3) Thirring, H., Energy for Man, Indiana University Press, Bloomington, U.S. A, 1976, P. 284. 

(4) Carr, D.E., OP. cit, 
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oJj-VjJI oJlbJI UpjJgj&j 



(!) fij Jj-^ 



f—lu^J^h rt— Jrl Jy 3iL~ll 


^/OjjJl 


r-Jri 


11 


33 




10 x 1.495 


10 x 1.971 


^™***Ji 


8 


25 




10 x 3.844 


10 x 7.347 

27 


j^iJl 


- 


10x5.983 


J>J*< 



(j! . (_pSJ V! jj£. J <l?ll JjLJ (j-O J-J^SLj J-JJ I (_p=J V! (j£. (J M fl Mill JJLJ (j I LJ 

■» La i ■■ (_5-l^. 4jji 3jL>.J (_j-l^ (j mo i"ill L$J J-Jp Cr^' V^-?^' *J^ o' O""^ '^"* 
jij-o ( _ ;r 3 sLtSLJI 3jL>.j (jr^ L^J J-J>J (jr^' 3j-2JI <j^ 'j-^^ ' aXiieJ A (_p=>jVI 
Jjla Jjt^tl I JL&j ij<u-u 10 * 6 , 371 <_p=jVl jl^a ' fl-LaJ J^Ls j-Lu il (_p=jVl 
(JjJljJI (j_o •» i eajj Lo (j 'i q i"itlj (_psj ^1 (_gjij-o <j-u 4Jsl 1 ilLi 4JjL2lLi I JL>. 
^ I r 2 l"i*C II 3jLj>-j ^Ir j.n uJI t_ij^>- 3jJ3 ^^a ^gjLiJI (jLa djlr j i(I)jOj 
* >-^Ll(3 j^pajVI j^j-a ^—3 4_Lojl 3jL>.aj 4_ljLalu (_^>j 2I ■- la 1 ■■ 
j-Sj—a cA- 1 4-bl i u lu LijULa j^paj^M j La^ ' d < a * (J^la (j-JI ujJiaj ^3 Lai 

4al 1 nil ajjt ^°> (JS i~i_t (_p3jVI j-ii3 ' ^"^" (jl Li! £rulJ j -i S II jij_aj (_psjVI 

(j-Lc 4 ( _p3j^/l jS^-oj (j n rt Mill j^)-« (J-U 4-3 1 1 11U (-J3 fJS> mi 1 La-a (jr^' ^ ''"1 
( _ ;r Lc 3j3jll i_!j->JI \J,t}^ (j-tJ 3j-^' - i ^?^'^' **rh^ ' ""*• £ ^-^- <JJL ^ f^J^' O^ i^ilJ 

(j m a Mill (j_a J^ * uL>. (j_a (_P =, J^' I J^J" Cr^-5 L>^J i" ' " O?"^ ^-^-^ 3jL>.j 

t_!jL>- 3jJ3 ( _ ;r 3 JjjLaJI (j- ^-P' J1"^ M 1 ^" *5^ Cr^ <Jj^' L) J i ' J * " *' J 

rfl 1 il>J| (j-ujLl I »^JjLseJ * )JL>. /^J^ tlA- 1 3j"-^' L>^ *-^ f*i 1^**' * Lu] t^j u Mill 

(jjS ^1 i(_Psj2l ( -5 -Lc (jO-fl-LLajs (jOiaii ( _ ;r 3 (j^3ji^>.jji 4JjS ^^JLa-j (_yJ^ 
t_!JL>- 5^£ (jl 4_S_i-S-3. «_a (jlajLiLLj V J^l jna i"itl t_!JL>. mJj^ (^^ jjjLil' 

» )JL>JI mj 9^ (j^- 1 3j"-^' 5^ ' * J ' Lo (jl 'J 1 dJI * )JL>> 5a^ (j-a J-pl (J " 1 '"'II 

I 1 1 jj La jjt t_!JL>JI mJj^ ( _ ;r 3 ,3jLi" I J-* 'cf>^' «J^J <LallaJL I rftj^Jl jj-ujJj 
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,~il Uj-.t Ij jl-» J| ^5 jj_>J!j JlU ( _ 3 jSjJ>. CJJJLs. (^ jj I "j\pl '.. ' ' ' ntl 4JI jl 

(jjJI 4JsLLaJ! 'Li-cS (_yl^ (jJ ll! Li j3j j i iij JuaU 4jxliitl (_fjJiJI ^jJu Jj Lfl> 
L^JljJ-i (jl Lo i LaLa-i 4jjji i." 1 1 njt ro-t-a-i La£ 1 _^>jx\j ' I J^** J J Laa«J I (jSL«-i 
(_^ajV1 (j-u <Lal I nU (jl /yJ-*-l La_a LaLa_i u^jl.} ^1\ mi JLJtJJ 2f jrnl mil (J^>* 

CjLSjI t. < 1 11 >■ j-jJLLj j-^>«I * L-i\j>- (j»a j 1 all a (_>-3J 2(IJ ' ljL>. (j_a (j " a uiJl 9 

dJJ jj I » j 1 j— L.tTi3j ij— 1 lATlj J <ilt sLstUcll (_£aJLJ! (jl ! JL& j^c J?^-yj '^ i 1 ntl 
j -1 all j^j-a (j-u 4al 1 nil ' allaeJ i_dJjl£ iaLkJI J^Li. J-U ^j" i .1 a CjLcLijjl 
^ la 5 * j j o-fl] 1 j^j-a (j-o 4-3L(_ull £j£. j djj 4j>.1^U (_paj 2l ■*■ La 1 ■■ /yl£. 4-La^ja 
LUsjI 4^1 i,iU aJJt jjLjjj ij i^tl «L>.!jj V (^jJI ,_p2j}L! j^-^M yJUJI j^lc 
i^Paj^/1 -- La 1 ■■ /yl^. j^^jjlII 1 Laftlaa* /yl£. alaILA 21I jujjj d T^^'tl *j9o_a t. 1 1 n~w 

jsuLj 4_jl_3 jJk! 4ij^>. (j-C u '^Ljj (j glr jjj^ij ^1 (Jjj^jJI (_L-*-l jj-aj 
(jij i«LL! (j_o 4iJa LjaeJa 1 ■■ w La «j 4-lL^3 3ji o^J *' o' J ."^ I (j-IJ «_J :: *-^' 

(ji i j flJl q (j n a i"i'l < ljL>. (j_a * )JL>J1 t^yS /yll j^paj-tlij £JLA ^Lll d S tLa 

^ 5 1 La 1 (—LaJLa jj-ujj ( _p3j2l ■*■ La 1 ■■ ^jt !il LaLaj L>j">- (<t (j-oJ-I (_p3 'J-*^ * I I JLA 
IjLA (j-S-J tj^psj^M •- La 1 ■■ (j_a d a 1 ul_u< CjL>.Ltaix _^ La *" ^L^JLl (jl (Q-Cj c ^'- a 
«^IjJIj i3Jl_tJi.l 0JL4J (j nlr jj 1 r^i" ^jl\ Jj^jjllI! (_L^-I (j-a (_gj^_)_ij3 ,_p=>tj^Vt 

(jl ^yli. JjG cjIUj-»J.I ^yb jj,l 4^j^»- Sj_aLLi ^yLc iSj->^ (jj^II cjLj/LLilll (jl 

4jjj_iUI i^jjJaLm (_y3 Lai ijjlsLm dJLbJ <U-mlJu ^ nlr j J j J-S^a (^IsljIliV! ! JUt 

<_ 1 j 1 n_i (jlsljiaVI I jut «_a (jjiljjj V jlLI 4Sj^>- (jLa (jLaliJIj (_L^.!jjjJI qjz 

(_^<aSI LaJJI i. .j 1 uJj ijjlsjVLi (tyJalj Mill (jlr 4^j^tlll oLjII dJl£jo.l (_Lal^c 
jLLal (_yJI oLj_L! t_lj 1 11 i a pLajj! (_yll (^Jp (j^II (jLaJLiJ! (jiaJLxI 4_uLjj_LiI! 

■» La 1 ■■ (_yLaJLj 4_LjLa ^ aoLa Jy>-J (jlsljHal (_yl^. 4ajLoJI 2jj LaJul j£ujj 



(jOla2Jj| (jl SjjJaJJI oJJt (>ujj 1 Equilibrium Tide ^jljll! jJ.! /<uj/Li (_p=jV! 
(_y3jj!i ( -;r Lc Mila j 1 aJlj (jlaj^l (_gjij_a (jij (Jj^sljJI JaiJI (jy^Lc (J^jjlsIjJ! 

(5) Duxbury, A.C. The Earth and its Oceans Addison-Wesley Publishing Company, London, U.K., 
1977,P,316. 
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^1 (jL"aj-*Iu (jj>.V! i_uL»J! ( _ ;r 3 ^j a. I j j a-Sll sL^s-ljja 4_La_"iJ) (_pajV! j-L^a 
M^ ( -5 -3 /"-""JJ oLlII ^_lj i ii i a (jLa 4-lLcj . oL>oV! 4 iil"i^ca Lj-iSJ 4jjI i n*i a i£^3 

4_LL*Lj (jij juV I jut oLj-U t_ij i .1 1 a pLjjj! (jl ic^JsaJ! cj! J (^ .j<"U~;;tl 

La el La 2 ' ^j^ Jii! 4hjj>. (jLa I jjj i(_£jj>.| JoLiJ ^^3 i_ij mill (^^ (_paLiie-il 

(_£-ijj j-a-2J! v 1 '^ l£_3^ O^ Sjj-La-J! 0-I4J 4-Lc"aLj_J! CiLI i n-»JI i. i i m.j 
w I c (j-0_«-3^aJ! (jt"U~i'tl ( ^ij -sjj, 35 ,4 jl J-S aj oLjJ.1 t_ij mla pLijjl ^1 
(_gj£j_a jj-u Jj^sl^JI Jaiti! I jljdalj Uj^>- J^ uU (_£JJI (_paj^l j La i (^j-La 
jl J ii 4j oLfil i_)j i n i a pLfljj! ^1 (_£J>jj L$JLa (j nfl i"itl Lai ij_a-2J!j (jlajV! 
iSj^s- ill JLa-l (_^ j 1 all (j-a IjjjLj JJSl jm i"ill (jl (_j-">;J I J-&J i(<u-u I 6j2 
Suiaj^il! <LuU! <LaxLa.ll gJa-uJ (j^LaieJl w '^a? Lai .^j^l ~U,„^I<- jJJ 

/J U A Mill UjG (jl . jug Mill d I I II IlL ^C-1_U 8,2 J j flj J A I I U f'L rC-l_U 17,7 O^jS 

j aJLII J-Jjl-J (j-a 7.46 (^l^s- (_£jLvuj J j_aJil! J-JjLj (j-a JJSl (j-uJL»J! LllS ( _ ;r 3 
jQ_j_ajj_u_a i_La^>. (-i^- (j n a i"illj j i all q (_paj 2l j^lj-a CIulSj (jl CjJl>. \'y\ 
2jj CjLLjo. i. i i ii->.j 'L?j" ' " a O""" 1 ' O"'! f-^Ji tf ^*' MJ ' " ' a O^ •Aa»lj 

j i 5 II (jLs * ljj.ua i(<u-u 51,6 (_gjl i .I j jJil o^j »l a II pLijjl (_j i^ai (jLa 

(ji d-lli-3&jq (J^_jjL>. (j^Lc LIS jl (_paj^LI d i ( nilL JLa-lj < ljL- (-Ic jmh mJlq 

oLJj^j La j_a dJJj (j-3 (. i j mtlj tc-jj i iiia (ji^-l (j-IJ J ■ =aj *UI f-Lajjl (jLa 
(Jj^sl^JI lLbaJI (jlr Sji^I^JIj ^paj^/l »Ui„ ^Ir 2 bl SlXI JoLaill (jl (j-a LLLvu 
(_y^ jl i ii l*i t a j jl J_2_ll ^fl (j^Ibjl i n"ia (j^jj^ (^jJI (jLiaj-»Iu (jjjijJil (j-u 
tfLlI t_ij i ii i a Jj^aJ J (^yjtjUjJ! jJkl (<u-uL 3JL>JI 0JL& (^ jJLl i_2j-kjj ioLjoVI 
(Jlj-a^j^-j/J^^Sj-a^paj'it J^^ j^tflJI jjjj i-4»J i43LcLfljjl { J^\ (^Jl 
p^i*** i ■■ a - la3. (jLc. f-2j () o 5 II a jno i"itlj (_paj 2l) 4j^LxJl ai i o3>. 2l j^lj-a (jl_3 
4jI_cLLjj! (_j-L^1 (^1 ^LjII t_ij i ii i a J Laj dlljj Lljjj i j ^ i"i j_p (^ (j^3j_a 
Ja-j. (_ ;r Lc 4j^HiII aI i ii-v ^1 jilj_a «_23 V (jus- Lai i (_gj i a j j ,", JS ^a (juij_a 

4(_jl_ljj-jI jJLI * In i n i a (^**i i n a (j£, (j2-l ^LlLI * In i n i a pLoJjl (jL3 p^**' ' ■■ rt 

(JljSj-a (jm (J-t-al^aJI Ja_>JI (J5S-1 cj^>* (J ' ^ > ~" > <*Lul 4_jJ| )t_fljjj* * 1^ 1 n i a (J^lj 

t(j n a i"i llj (__)laj^(l (_^j-Sj-_ a (jUJ (Jj-al^aJl i la >J| )*_a I jL^aLLLa j o SJI a (_^lajVI 
i—Sj-kjj ij<u-u 25 ,9 (^jl^ILlI JlU SjjJaj li 1 n->. oLlU ujj 1 11 i a pLijjl Qa£-jj 
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jjaJIg xai\ &5tb 



4j! Jj ( _ ;r 3 J i a seJ (_g JJ! ( _ ;r *-ujJ! Jill (j uSju ;Jj i all j^j i"itt (jjs liJLMIj (Jj^i! 

jj_>Jlj j_U ( _ 3 Jojj>. (jj>-ii Ll°jj ^LiJH ^_ij i .I i a j-j-»j ^1 4^LUs2l_La I il 

j-jJlj J * a » j-j>. I /jj-I] (^5-) jj-* jj-?'^^ ^' * 'J'"' fl l£^**' 1 u a (-^ J-^-*-J tiJU-A 

( I Waj J< Mitt (j-3 \j'- •_' f-a l^ji^n; (jJI 3jiiiitL £Q}lit! a,\ ,nyM\ jJslj^s 



yj& 



j*J}\ 



yji\ 




^Vi )---i- 




I JO" 



yjb\ 



JLAl All 



g^>^> 



,Jl*l Jilj ^jJl All - 1 j£i 

^_3 jj»>J1j jJLl «ojj>. j-jjuj ' fl-O vJaJja j_^>j 21 ■- La i ■■ (J^. 4_LaJLi JL>.L_Ll 
jjJlj ,_p2j^l (jl aj I <U ,jji i^jljltl jJ.1 SjjJaJ ( _ ;T ic IjLaIc! 2U^Mt tiit 
Jj^s- jJJLj 4JI.3 j_a_2JI Lai iC^jJI Cjlj ^^ jm i"itl J^s-J Ifl i .iril J_y>- 
jjjilt LajJ 365 , 25j Lj-mAJ (J_03. JJJ-a] ^Lal£ ^-°ii O^J^' Ji-Ljj i(_p3jVI 



<j? U^J^-! J^^La 



uiJI 



AJjJt J-*aSLj (jl (J^-l (j-«-3 I jJj .(j n il M i l l J_y>- 
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<_P=jVl gLaj +" in" (_g JJI oJajJ! J Jj«-o jj »1»jJ 360/365 , 25 + 360 jjJlj 
*i 1 1 nilLi Lai ''L'i^ <— fljij^m <^3r^' lJ'^ 3 J-*J 4^.Lji 24 jjfc 4jj!jJ! ojla o'jj^ 

. (_paj VI (J3^>- jJJLjj Lajj 27 , 3 JU>.L_i j o a II (jl !il L_£LQjt_a *_UajJL9 jyl' 

Js *^>-j-S 360/27 , 3 L&jl jJLa 4jjIjj (_P=j 2! Jj^s- jj '_' j 1 SJl (jl (j-"^ ' j-*J 

(j^-J (J-i^sljJI Lka->JI (_ji^.J (_paj^il x-La-m (ji<£- f-2j cLLaJL ^1 L)j-Laj liLa ij»JJ 
4j>-jJ 360/27 , 3 + 360 JJJJ (jl i».L=tJ L^jl JutiS joiitlj <_p=>jVl (^j£>a 
ti^o-j ij_*i!lj (_p3j^(l (_gjSj_a (j-tj (Jj^sljJI OaiJI (^i^. l^J^' *J-° f-^ Cr^ 5 " 

(^ic 3ji^Ij 5Ja2J (jl (j-ifj I jjt (jla icL-u 24 J£ 5j>-jJ 360 jjJj (_P=jVl (jl 

(_^ r-Lijo j_aJi]lj (jlsjal (_gjij_o (ji_i (Jj^sl^JI i_La_>JI (j-l^J (_paj2l •»■ U , „ 
lLs >J I (j I r » ^"j (jj^i-l Sj_o Jj_«j (.^s- 2 5jl > 50j 3-cLu/ 24 (^1 *JsljJI 

.j_*illj (jlaj^l (_gj\£j^a (jru (Jj^l^JI 
A < j 1 U (^^ ' aJUseJ <>L<-U a£jj>- ^j^£- SjjJII ^JjJiJI (jl J)j ' " La-a Lc! cAjjj 

( _ ;r a 4cLj/ 24 (Ji 3jlj>.Ij Sjjj (J_«i£Lj dLJLI (-5 i^. jno '"ill Sjja j_uQi Laj-Jlj 

I— Lu La£j ,d ^ja v 50j 4_cLu/ 24 (jJI r-Lijo j i 5 II SaS j-jjL3 La_Lu Jjijdl 
4£jj>. jj| (_Jj_i I jjj jq 11 a i"itl jjjLj (j-a j-jjI oLJJ Cr^ J 1 J^H^ O^ LojLu/ 
Cjlj ( _ 3 -3 lillJuO V L$_]l (j_L<-<-1 el 1 U" ' ^ 3.JJJJ ^J^ 5 " '■"' ' "J^ Jt>*^'J ^>< 
(_j-L<^1 C^J (jL-3 ■ La d a 2 jj La I II 1 " 1 1 j La « 1 1 J LjjL>.| I jlj '<»JJ Jj (j-« Cj^jJI 
. LfliLJji j (^H^' t_iLuj/^U el ^ja \ 50 (^l^s. aJi2jj oLujU t_ij mJLa 
i>L_u1 4Sjj>. 4ju-Ja (j^. 4_alx. 3j^_t-a 'j " L)-^i (j -1 J '3-"' ^' "^U^*-* tl)- 

1— L*l S -<jJJ m o 5 Ha (j n o uJI * )JL>. (_^^ CjIj-uG (Jii (_b (_pajVI ■- La i ■■ ty\£- 

«_Slj j_fli Loj (jSLI i4Sj_>JI oJ^J S.oLnJI ^j^'.l ,^.^-tl ja^a (jjs 5-j^JaJLll oJLfli 
La i. , , „->■ J u^Lalll JSLl jj,,," V J>aVl (jLa ^J^j;^"' 11 tuVUJ.1 (^3 JUJI 
CjVL>JU ( _ ;r 3 2jj LaJdlj >t^l^JI (j-u ,3jlj-aJI (1)^-3 i4jl3jjjj 2jj LaJLlI eLUajILflj 
iCjIjJjJJLIj CjIj— l.<JLU (_Li JLs-G (jl 3_jj_La_iU ^jLS ^ifl . jijLJu j_al eij^j .U'.tl 
jj ' ^*" e,LLi (_I| (J aj-ajjl ' (jtxgaJl (j_a ?cjjl3 2 jLill^, V I (j\ju 4 Lfl>j_L*_i-£3j LAj j jS 
4_jj_LaJj| 4-jJI <_aj_^JJ La J-^J JUt-a (_gl ^^ el ^ ^ 1 1 , U j U --L 1 1 jjjtjoj aLc 
3 1 r (jLa dil j^ '«lA^ Cr"-^~ <-k lP=J^' g-La-m J^ La »" V 0LJ.L3 . ^Li^sf 
I J_flij i(_tjj^>.| (^1 a_2-La-La (j_a jjjiIIj (jUtLiJIj ■"'! La-iaJ Ij jL-txIl ( _ ;r 3 oLlLI 
(J*C ,~~\ Sk (j^JI eij'alj Aj ,Ull JjsIjjiJI ijJLijt (<u i^Liil ^J^ 5 " Cr^ "JJ"V J^Ji 
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(JjjjlIIj (_p3jj>J!j (J^IaJLS Sjj^txl! (jial ialt 4_oLjj_LflJ! (_^aSI uaJ-JI (jLa lillji 
j3Jj (■?-"' w a-uJajl jljILA2(U (- a i nt La d j <^>L>. J_)J_>u (_3 La^_a ijj-i «. <-auJ 
4j^cj cLaLaJLa j" j" <j-^*-3 iJii! "Lix 4jJI J uaj (_gJJ! i_)j mill (_,!£• L&jjJLi 
^1 J LaJ oLlU l—l a i ii i a pLajj! (jLa w *j;^^ ^j'j"-"*' ^ ,l -V- i lSJ^-"^ ^''-V'-V 
ija-SLj (j^-II (jLseJLiJ! ( _ 3 -3 4_j_i^>L>J! o J_it j_ljLj j J JJ ''^^ ^-sLcLaJj! 
V 3_JI_>J! i>J_A (jr-^J 'w*J. j'j-' J *^'' ? -a ^-a^M^-a =LuLjj_LflJ! I j ■ V»l . ^.^- 

J i a 3eJ La-Lu lj_uS jl^jJIj jj_lL>J! (j-u 4li^ljJ! 4laJ»JI JJ£. <>LlU •» La i ■■ j"' 1 "^' 

3jL«J! iJ& «Jaljll ojut oj^J i<L_ u jLJ! jj^. jiji>J! (j-l^-l cr^ J-i-^' JtH^' 
jj_>Jlj jJJ 3_£j^>. (j_a SJaLLaJ! jljJjj )«_jjLiiux-i aI j?H sLL&jl! aJsljJi! (j-a 

(jl iii-J^>- oLj-1' t_ij_uiJLa pLijj! (_y^ J^' 'jJ J ^i5^i>r!^' j^l taaJI c-tJtljj 
Lx-a j j^l *j 2j ijLlU pLajiJl ^Ir jLg.1 i n"i (jLaijJI QJzjLji 2 S^.%.11 jji.1 j_U 

. J-aJLJ ( -5 -l^.l t_i j mia J j ir^i-w ^1 i^-ijj 
(-H-J' (J_a^a-«j1 (j_a 4-£. J a •*- a i 4_aa£L»_a J_L1 «Ojj>. (jl (j-"*- 5 ^J-dJ La (jj 
(jL£ lil Laj i jJ.1 Jj '^ a. CjLsjIj <>LjJL1 i_1j uila f LojjI 3-jLg-cJI ^ JJLao 
i— aJCieJ Jiil pLijj! jl JutLiu dll jj Ljljjj j^Sl J I ^^o^jjl ( _ ;r 3 JL>.!j Jua J i a seJ 
2f /j-^-Il (^-Lsmi jj-* y^A < la i ■■j**'t I ^a-uVl j^t-JLs i^jj>.i (_!! d S la * a {jja 

!_^ju tiJLLa jj>.I t_uL>. (j-a (j^Jj i4_uutl cj! j cjLcLijj! ^1 jlU L^-ta ^-ojjj 

4Aj^La 2 S La * a I^U-^j Lajs IjHa I 7 ^1 jj,l f-Lajjl I jj'a J i.aJ lJ ll\ (jLaljJI 
3_lkla (jja ' aJlJeJ Jill fLaJjl (jLfl (jJjjJ! ^L>J! ^ Lai i31LLaJI »JjLuJ, 

1 ' CJ- 1 '-^ Cr 1 ! £?h±3 >^ ^^ j»l^^ 4 Cr">=- Cr^i (J-^i '>d^ l£>=^' Ct 1 ! 
^Ir (JxJLJ 2 Laae a «LiuJj C^j^jj^J! »l nUtl g-l Laj i ■■! Jl^j iC^J_aSLII JU£. Lajl^ 

J^Lil^V LiLCal dJLLa (jl (_,!£. Jju Lx-a La jJa 1 3-5 (>u 7-j!>y JlaII f-LaJj! 

^j uu i ii «La_iLaJl /"<!-»- A , *\\ (_5j i(_ ; ijjLl1 ^l_lL>J1 JjiaLLa ^j^* * (-^ jJ-t-aJLI 1 JLA 

.(J-Lt-a^jJl (j_a Juj^_j ^i_lL>J1 (_3 j*_Udoj1 (_II 

CjLu/IjJ *lj^>-j (j-a JaV ijUcjJ! (^ jJ.1 SJaLIa ^a 'I flj i ,.VU j j< A'tl jj£. 

, 2 j \l ,^«"alj 4jii jjaj 4-^j.J (jja aJJt S^LLaJ! «-jjl mi a (_£aJL>. (_£ JLa (J_03- 4ii^lia 
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jj^>Jlj J_U «I_ljI o^j-^' *".>*■ O"* j~" "L? ' S- 4j ?i CH^' «LilaJl jj^al Jjlj 
4ji_jJL>. (j_a dhl> x ^' ' (j -5 ^-^ 4jajjl *-J-£j . tfjLlujI (j£La_i (_£J-Ji (_p3o_>*Jl rfsj?e^>>j 
*_a l 1 1 uujj jj^>Jlj JLLI *_jjLii^ (j_a I J^'** ^j j , ^. *w T I ^jSLaj Ly-^' cLsLLaJl (jl 

3jaj?tJ>JJ tfLjJJ ^l-J-aS f-aj * ljL>. (j_a j^t_J1 <>Lj_a JJ9^ ^' ^W -0 ' >Q ' " < a pLojjl 

4_j_jlj_lL3 CjuIJj>. JL>.1^axJ (jl ^Lj-a J ' -^~" > J_j_3 ij^>*i i uL>. (j-a (_paa_>J1 (_3 

«I_ljI tfL-J-il t_lj i nil («J^Lo fLajjl J^OJ (jj-i O^ (j^ 3 ^' O^ 1 *^ Cr^ 4-aJ^La 
,jJa l_La j^ jjj (jl (jjj <>LlU t_lj i nil JLc pLfljjl J^JJJ (jl CJJLaJ JL3J i J-U 

3 'I aj i ■■ » I (j^a^a J23 cjVL>JI i>jla JiLa ^^ n>Luii! cjLJljji. (jo^J (jl •*• 1 ■ ^" 
2j \l , v.aVI 3^K~itl jjIcjlAj JlS.3 L^J^Liujj/Li jjSLill! j<u La lilj 1 jU 2JaLU <jjs 

LaljJ tt jir^lj S-ULjioiaJI (j^l^-Vl -S>»-J aJjjI I jl La di!j JLlaj iljia. 5jJLc 

(j_a (J_3L_>ij J_J9 (_^paa_>JI lj_A (JILa »l iii i] ^ d ISj (jlJ3 ^Lllo (_p30^* ^Ltfujl 

. I 1 si i-V'i'aI [ _yj-ii j LaKLa Ij-al SJsLU d U-»- a fLuijJ 

^y-.j" A'l'a L^a^jajvj 2 1 j I u 1 1 (jisl^va! cjL>.Lcuji (j£, Sj£La ji.LJ (_^SLIj 

(jIojILiilj i<Li5Ljj gSJI SJaLLaJI (j-a JoljLiLui I 00 r-LiJV 4Jaj&x *Lcajl Jiaj Lu I 

(JLSijLLal d ni^ ^jL_uj j^t_JI 0L_La JJ3^ lH 3 ^ 3 *^' ^"7^ * iquua puijjl (jl Ltcaj] 

l_4jlSLa j^_a 2500 JjJo. ^ jjfc 3JL>J! j-& ^ 1 -lj I La 1 1 oLlU (jL^>. d^-" 
(jjji. J-°^l ' . ' I t^i" 1 OiJ9aJ! JI>Ia J-a-»3 (jl 4la^J,l i>JL^J J^ jJj i4 T uL S UI (^ 
4"t 1 11 (_ps^>. ^1 4j>.L5cj Lul jaiiLj JliJLo.j , d ^ja \ 25j S.cLi.u | 2 3jlL (_j-oSLj La 
L>.LL)I (j_a_Ua_) (J \ nil «LLa_>JLI (JjjuHjj (jl iJ>LiX1 (j_a c-LA \ -a j^La (j^ooLa 4jLa 
idljla, JjjLs. ^^3 VI oLlII i_)j i ii i a pLijjl J-J-ijJ V (jl w ' '•*"' Sj LuLlJ \j a" i n a 

2 .j I u 1 1 t m 4_lo (j-a j-jjSLi j-jjI jt^l^JI ( _ ;r a (jjSLuj/ (_p=>^>J! j«^>- (jLa I jjj 

LlUsj^I jJj ">LlII t_lj i ii i a pLijjl ( _ ;r 3 (_ps^>JI (j-a oLlU 1.1T1 ii j3JJ V (_^ 
^_3 L-LreJljvV 2 .j I U 1 I oLlU 'LlO l— al» i^l ^j ■"■■'- (_gjLcuJ (jlsjjJI 4j(jj/ (jl 
jZja^Ju£ jl c-*JlS_a j^i-a (ja_U-a c_dj| d"i* t n (_pa^>. (jJI A ' *^ i ■■ (_£JJi (JLtll «UL>. 

.^Lul (j_a c_mS_a 
: Lajk Jiil 4^L!o jju^ui (J^l i" i nl (jlSLal j-^oj-I (j Jl ^(jLu^ujJI (jLUj_JaJI 
.jj->Jlj J-U OJSj oLlI.1 ^j i ii i a (j-u (JjCU-a 3j^ lilLlA (jj^i U' "' 
V i 1- ' J 3e * 4_uLaIo^l LUsl^>.| (JS i"m cLa-l^La ^ j* j Ja (JlsLLa j-5alu (jl -2 

.4 \j\& & a K* j 2JjCU-a CjL_uULa-i ^jj-u/ &Luij| ,_^a-u/ j-aVI fc_J Lalij 
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* ail aiifc jj.jUJ. ifciVii jfcUi j^jij sun! 



jlji-l 3»-U»» 


jiiJ ^^i tf Jii 


iikil 


£_r° j" J^ 


(jLai) SlJ.1 k_Jj~~La 








.LJUJjl lio w>i 


83 


6.4 


^pj^jlil 


117 


9.8 


tjjiji 


23 


10.7 




750 


5.9 




70 


9.8 


jijH 


22 


8.4 


^Ijii 


610 


8.4 


(jLlljJll 


125 


3.6 




2 


2.4 


Uj* \j%~S 


2000 


5.65 


jSj^l j»J' 


140 


6.6 


iX>* 



Ifrjsr 3yiu-_» . Jdl <sU» AjjLiwa cLij'y IuJ*>\Al jJ^Ull i _/ajw d^JLs La di-«t»i 

£j-C 3j_<_«_> L^_il ^j-Lt-^j 4_LC.Li-uaJI jl 4-uK i nil ji!j_U j^c 3j_l»j 4jj/!jjJI 
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Uj) '^3 ^ J J ' " (J' ** '*"* (j-° ^^t (*^ 'L$ N ' •*~'**' a ' J-^- pJL? ' '^ Lr*-* *^ tiJj jj 
OJUfc ( _ ;r l (j1_LaL«JI (*jl_jJj J J » '"'" ' I J ^JLu^aJI CjIjjIj CjljiJtllj Cj!j_L^5tlI! 

Sj_l«jJ!j «l*j^H! (jliLci! .s^j-j iS-^3^ ^ 'j-* - ^" t— <jL»JI (j-° o^J i!Ljjl Mill 
3j^>L>. Su^IjJJI jf 2j^l ".^tl (jJoLLU (j^ni 4x111 ^Jl 5 j t< i ,iTt j^1>U <j^ 

,di!jj 2ui>U! ,_£>i.Vl cuLkjdlj i-SjjiaJI CUjlj3 Ijl 
<L>.^Ltl fj_uaj_a J-Aj jl i"rVI <jULJ «JL3»1 (j-o JLlV J^i-I l_uL>. (_i!Lufcj 

L^Ja^Lclj jjjuj/j jj>-l^>. >Lb(j ' '""''_' -^1' 4lLLi «jjLiux *Liul (jl jl i^j^tJI 
La->jj cjlj-iii!! ojut «L(j| =L>.^iiLi I jj** 7r <i i n_i x ojjaj 'I-'jji-o cjljll sLSl 

4_o-jI_2JI 4_o~^Ltl (Jj-^aJI «_o LUsjLtHa JjJlxJIj Jj>.!j^>J! OJL& ^Aj- OJ^d 
i3jj£j-U 3-aLa-iX I (j-3 4^^U,| (JLicI -1 j la '"' 3-iLcl Sj jj i >> ^1 lS-^ ^ La-" 

. jjjJIj jJ.1 4lLL «-jjl uJ, SJUi^JJ 3, nlmtl (_JljjJI jo.1 jj* ! JL& (jl 

aJ-tb (jl (_^ (_p_«jJ JjjUjJIj Jj>-Ijj>JI «I_lJ *LuL*jI i_xjl_y>- ijJLLa (jSL! 
(j_a j^a_L*JI J^ i ■■ ) tit-t^t-l 4_i_ujLjJl (j_a ^ljj>.| i_kuj-s ^9-^J ^ -i^ JU_aJ I J jj>. 1^_>J I 
3_j j|_»J,! (Jj-kaJI <_l!yL_u (J Ja j J'^ a j i n~v jLji>.l ^ La i "lj_' (_Jjj>.| (^1 4Ja.2J 
d .'"j * ' CjULiijV! (jLfl dUji 'JJ ' "a»Jl aJJt JiLa JL>-j3 r«-J_aJ L*^ 'U lj 

cjLojijJIj ci^i j^j i iTitl 3«LoSj 4_JLiLa SjLjjj q\ i n-»o (_5-i*j jja SJaliaJI j u-» aj 

.ijj^tJI 
4luaJI «-jjl hia Alajtx ( _ ;r 3 I i j a L»ljx Jj-><-i CJ ji-l (jj^II l£> : *"^'' ^ U^'tl 
sLsLLaJI x-jjl i ti a ^Lfujl j-jjL3 (_L*_a_i x-jjl mXI j>J-A (JILL 4_JLuj1 (_j>.1^_lJ1 (__A 

3_pJ! cjLoKJ! pi i'nj\ (jlr Ltj_uGj jLtjJIj jL^J^/l <>Li-aj 3^' cj^Jj (jlr 

. ftUI (^ jl 3 r -i^LJI (^L. sljjj/ ,JjJ>.Vl 

^Jb 41J/LJI SJaLLaJI (jV iAjytj S-^u jl>^a! 4jI Jjuo V J.U 41LL (jl 

jl 4_j^_Ua_c .il^o-a ^J—^ ^- 3c tP j '-"' ' "J JJ ^Hr^^ * ij"iia pLojjl (_5 j-jJuJI tLIj 

(jjSLj (jJ 4J2 j^ti! tiujlj ijJLut (JjSj (jJj iSjjjj cj^LcLiJ jl 4_uojj£jj jLut 

jalj V 4J2 jL*-J! i>\-jX tiujjj dJLut (JjSLj (jJ 4JI Lo i4^jILaji CjljLc. <_l!LL& 
(jLa dJJj ^jJI 4_al_Usl j-=tjJ! (^ 2 U -^ 1 1 ,-<\l ,%.'a jl oLLaJ (j^s ^1 lUjI 
Ij_u^ j-uuj (jJ I ^Jxu (jl jl I JL>- ^ jl^ (JjSLuj/ 2j^tjJI CjI_cjI£JI (jlr j-uQJI 
j a I ' a rt j-j^Iaj (_3 3j-uSJl (_^al^>.^(l -n j i ■■" (jl ^j^* ■ j| jtlalu (j uSjljI (J^. (Jj 

. <LiSLa-uJ I Sjj^tjJ | 3 jjjiiJ I 
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(^^ ,_3j-^' Cr^ J-*- 1 " 3JaLU CjLLa^t-a tLSu^ La f-^J-a 3-a*!M-a 4-<-u!j.} (ji 
<_SJI$1I (jJI jjjJaJI ^ (j-ljVl 3_aIaiJI (j-4 jj^Jlj JlXI *Lul oLlU i_ijjjiia 
w ' '^" l "J J '^J^.'J 3^^ 4JaLLall ' J ^J~J J ' ' a 1 1 li-A (j-o 3 >l axi " »l J-^J i^Lg-'l' 
4-J-il Ij J S CjI J_J^_a (J^J '"■**< > (^3-^ t — 'L^HJ^ ^—^rPJ-^ d ~ *J$ 4J9LLall J-J-I5J 

I j c I jj I (jSLxj ^^1 3 ri I" -si I jj "I' J, 43 * jL^I 3x.jjij*ji tilLuij i ( _p3jJtl! ! j^l 
icj^i^ca ( _ ;r L^. 'l-yJ'-o '^-^dj-* 3 J ^J-*^* ' L - ^i-yj i4jjL>j^£LI! SJsLtall ( _ ;r L^. J J i^aaeil 
(jlr til!jl£ ' "^j".' J . 2_' 'I . ^.'.aVt ( _Lo1^jlJ1 ^Ir j *-J3j git 4jjLjJ_lo1! JjsI^jlII 
^3 Uj_Zul .4jj/!jjJ! «_Usjjs 4-3-LaJltl ( _ ;r 3 /<uL3J! W ^.'J gSLl I ' ^N J~" "VI 4-*j-U3 
(jlj 'lSjJ-^ J *•> '"1 J CjJ-so jj_>J!j J_U 3_Sj^>. (jl (^1 4_2_iLijJ! Ol -» a^all 

I 2 <_L£ 3j_a LgJ t_ij 1 .1 '< a (_5-Lcl (jr-IJ tfLjJLl Jj^sj (jl J-^JJJ (_gj t^i r T 1 -r ja-a-tl! 
CjI j ^^ J 1 a -» J V Jill <— ij 1 'i 1 (jr^' o' 0""^ Ij-Aj i4 ^j a ' 25j 3x.Lu/ 
«Oj->J1 JLA 4_La_Al (jl i Lu^aJ d 5-l3 a 50 a I 5j I (j 2 ^aJt_u ^Jj aoj Ji jj-a dt^ all 
(j^aSj ^ j <i°» i4_t_L»_a CjL t ljtt-La *-pJ ,/" 'J 4 ' - - J**' ' '■ *' (jl 4JLjJL>. £yz ? t - L ^ 
CjLcLu/ J^Li. O"* 2 ^ J^v uiJJ i_k-^' Ct^ **-" J-^' jl J III (_^ s-Ljj gSJI i il^l j~ i ■■! 
j^c_Lj J-J-ill i a.La^LLa «_ o_j '(J-2j ' ^N j" ' "^ O^ (_Lj-L11 (_j-3 Lai i4_La 4_L<j<_a 
£j_ja i U ^ * tl 1 J_A jj-S_j_jiJ t4-jLjj**( i u a (j -1- ^ Cr"^- J ' a * tl) (j~^- ' - - J**' ' ' 
^yjll 4-uLj < j<tl a^Ltall .~.IU-»^ »jU~.,„* till jjj 'tijJJ J^Aj Lil^L^luiVI 

L^j jJ j^jjj La lJ \£. I^LjUcI ^Lij^SDI L^>-Lljj vA>^ o' Jj^jll (^1^- J- -*^ 

(_y^ CjJLao L^JLa jj_>Jlj jJtl 4^LLal <U-mllu Lai w-<t r l ,^^lj CjLajUa (jjs 

4^,Lu/ (jj^ uullj ^-jj^I (J^L>- LuLo- ' *q i * ' *i i ' " itLi jlj q" i riLi j-j-»jj cjLaji 

L^>-ljjJj OJLA j_Jull 4lu> jLpcVLi JL>.^(I (j-a JLi^La tilljl Lkjjo iajjJS (j^s 
, -.1 U^t I ( -j j0 JK uil 3JlC tilLcjtJ W ^.'J 1^^ ' '^ i" ' "N * aLkII J'Cj^jll (j-a-Us 
JaLajlj 4-allJJ, I «^ljJtl jwMj (.^llj jj-^'j ^' ''^r!- ^J^ 5 * (jr^ J- -*^ C3^" 

•. J pl^jVl j>JL& (jj> 3Ji>Lj ^Jl LLa jjMiinij i3iil"'VJLl til>L^uVI 
: J^All 4rf«Ul ^1 >JI 2u«UJ mU^II - I 

(6) Gray, T.J. and Gashus, O.K. Tidal Power, Plenum Press, N.Y., 1972, P.8. 
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6Jb-Vxll oJlbJI Up^Jgjij 

3_cj_aj*-a ^1 S-sLUsI jj>.L>JI \jJt (_ya SJaLLaJI J-jJoj 4-tajEX t_ijSjj (*-yj i Jlj-u 
d 1^ , u | qj ^Iaa_>Jl 1 J_& £(J_a aIj t«L>.L>j1 t. i i n~w JjlijJ --**'^" ijH-J' jJSLLU (j-a 

^LkJ! ujj i ii I U ^1 «LU i_gj" i .I a J i^j (j-^s-j i j-l! «LjjI *Li! !_gj" i .I a pLiJjl 

dJJ j Jljlj hjIJJJ! ^-3 oLj-U c-jj i ii ; a fLfljjl ^lc 2t^al-> lt jLaLUI (jJJLJ 
j-k Ua^Lo&jg ^jlj^JI ^La (joS_i La_Lu j^paLiitJz U j^s-Jl ^La ^^"i i n a JL>.L) 
«L>.jjJ1 ^—11 jl?c_J1j ^jlj-iJI ^—3 0L_Ui /^J i n i a (^_i JSjj-ill (J-i-£U (j-Uvj . 4-lq i nia 
(-HJl CjLLuj^jjI /^Jl ^jlj^Jl tfLj-a 4_o^a3 (cllj CjLLuj^jJI ^Jj* i"i**< ) vr a i n" i^lUi 
Jji i"i"j J-ajiJ! ^^ (j-UjjUJt j a" i in i4_uL)j gSjl SJaLtaJ! r-LiJlj (_Laj<JL> JL>.Lj 
J -i C *Lijia diljj Laj^La (j^-ij i ii iU ,j1_i JjjLiJ! ,»l.}l-a 4_ijLij^SLI! CjljJaJ.! 
i(_psLaitjVLi 4-j3 sLtl i_ij i ii i a JL>.Ljtj 4jLa (j_a !«j^>- (j!j-r»J! ) <LflJ jjl-JJJJ-JI 
jj^>J! 5JL>. (_y^ igj" i ii a (^Jl (^1 j^c-JI OLJ-a i_gj" i ii a J i<ij jjs. I t_uL>. (j-a 
(_y^ j^e_J! oLw C^jI^ I !i! Lax. jJajJ! ^ i j Mj i JLj JU>- (j-a f-LdJjVLl JLs-Lj (<u 
(_yjj i ii i a ,j1_i (JjLil! a! jLa (J-aJlJ! (^ j a" i nj (j-UjaoJ! (j"-^ b ^ ja J' jj - ^ ^-J^"" 
V ^ylll 4j*.jjJI (jJI 3j^' ' J-* (J^ O^-J ' Laj^La 4j*.jLi-J jljjJ! ^ oLlLI 
V-4-C (__p3^a_>J1 (j_a ^HjJj (jLjj-jv i ^ 3j" i 'J j /T^ul (j_a JLjjJLu ^oin" 

i>L_j_a i i^ inil, I j ^a ?r a i iii jLtajjl 3j^ (CJ (j-a '^-^J J-^ 6 -"^ (j - ^ ^^HJ^-^ 

^jJl j-X->J\ oL-J-a t-Jj i ii i a J i^_' (j\j^.^ tjX\ 4Sj^>- '■_ ' J i ii; pLijjVLl j^toJI 

7-1 a i nil JL3LLU 7cII^ fcHj ^jlj-^Jl /^ ^LJLI * In i n i a ^^"i i u a ^j-a /jylxt ^^"i i n a 

JlXI ijLua ^J ■ aaJ /^>- 4- LL a- t JI i>J_A % a**i i uJ a ij^pao^Jl /^Jl (J^>- Jju jl^_J1 tfLu 
oJUt jjj-a ^^ J <i1i n"t Jl^J i JLaLUI aj-tb (ji«3 "^o- L^J ^j" i ii a lJ \^'\ ^l 
(jlj 4j^sL>. (j!j_>J! ^1 jlxjJ! oLj-a (j-a JlJJ-11 7t_UaJ oLjI! ■"'! 3e-L^a CjVL>J! 
( _ ;r i jjj^-" o' '-. ' J ' ".' Sj-fji i." 1 1 njl O Lse-LtaX I aJ-it Jji i""il 2 ij I U 1 1 S^LLaJI 

* V » , (J^rr ^"tt^ (j-ij i ii i a pLojj! 

j a**i i uja i j „* '"'** <— i LLljj) aljj I (J^Li. (^SjCULi ^LaJU ■* a i ni ^Lul ^n mJLa pLajjl 
(— J^ i n i a 3j*-^ ?e-i-LeaJ tit-o* pLojj 21 1 (—11 j^e-Jl *La Jlaju /^>- (J^* uiUJI 4_u_aX. 
I JL^-j 4-j_La_«JI j a " i n"j iCjLLujjjJ! Jji i"i" ( _ ;r 3 jlj a" i nVLi tt <\ i uj V i>LlII 
(J^Li. *Ljj_^£_I! r'LLilj Cj1_LujjjJ! Jji i""il 4_ulSLaV! j^jjj ijli-ijc-i (JS i"ill 
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jjaJl9 ^aJI 63\b 

. j^ ( ^ u ^,^ ( ^ jU j qu^i -2 

aaJLjj 1 4-5— i Lt-uJ 1 CjLLa_>Jl1 (j-^ Sj |fl La ^ 3jj_u3 ' _ * 1 La sn y I jj-° pj-^' iJ^A 

j^LaJul (_)J3 * J ^Lill ^£j^>- ijr^ (J-* 1 -*^ ^^hUi^ U'J^p J-*^" ' *y" ~ *— ^-^4^ 
i>L>o1 (JjJjlj 4_ul£Lol j-SjIu ,jl 5 j jj ■ >* ) I j 1 J_A w ' ^***' \* J i4£j->J1 i>L>ol <j-£- 
. i>Lj_t1 4£jj>. i>L>o1 x-o A(;^Lb l_4-J tlfUj^lJl < " 1 m d u) 
^^ 1 .if a (3j^ ij'j J - **^ (J-^- *— ^MJl *ULa* ^^^ fiLLa_>JL1 (jj (^paljJI^L) 1 JU_cJ 
(jl I L^a || (_pa> **' a * i,^\_Jjj-IiJl u-r!-*- t -* u - Lj 7 r -^-'- u - i * j^c_l!1j (_p3o_>J1 ^—3 ^LlL' 

L-lj tti'ta (jj^£-\ (j^l j^e-JI i>L_J-« (J-t-^3 (3^-^J iufJLLA ^LlLI i^jft i n a f-^J-1 (_paj->*J1 

C.l-l-^-1 j-^t— «-1 1 £ i— a ^j-TLi-u-a q*s d-Jc * * cJ^>- J LkaHj 1 4JL>. j-a /_3 4-La.aJt, 1 J-4-J 

j-aVl 1 JLA j o"i...j i^LuLij-^LJI 4^LLaJl r-Lul IjjJJ oLLujjlJl ^JJ ^jj^I 
i>l— j_a L-ja-uiJLa ^aj-uija ^-J! /J t*aJ 0_irt_i pLajj 2(1 ^J! j^t_Jl ^Lua -ij-*^ Ct-^ 

jJijLflJI <_^aJLi LqJS 3*_jj-l^ ( JSLtTuJ (^paLiJe-i 2f Li JL>-G 4^tH_U1 r ' *j ^ ' I '^i-^ [jl 

^jlj—iJl ^Li-a (CaJ-uija j_pa-L^JeJ j_A 4^.^Iu2_a JLSLlLI t-£J>J ^IjJ <— t-i-uJ 1 £)] 
LoJl_L»_5 4«L_ulil]1 - L)j^£j| J-J-lj3 «ll>.j-a ^^^ j^paLiiciVI \jJt Q^a 3 al ^**' 1 "^ 1 

j^t_jJ1 ^Lj-« j o"i ' >M c^pej jl^LlLI (JIaj pLajjVI cjI J ^1 ^Lj-tl l-jj mia (J-^-^j 
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4 LAl^"i I Hfl (j^- t,.)- 3 ^*^' ^W - * V-<i-Lu Jl I ll"fc-l 2f Ll JL^-JI aiJua J Q**l I iMJ jlslUI JjlJu 
d 1^ , ,.lj « CjLLjJJ^UJI (JjjLiluJ _}L*J 0L_lU /j-i Q I n i O (—3 fQJ^Lo 3j"-^ U ''I**' i df^-J 

.(jrUfcL^V! MfT (^3 oLlU 4^j^- JjlIi 4-uLij^SLJ! iLsLLJI 



(— jj| Jj-Lal—LU | j-^* 1 1 f«_J^La < - 1 1 La -*• \ 1 (j-* p9-^' 1 JLA ijj->J1j J_U <l£jj>. x_a 
(j LjJLLaJLa ed L_t_A j-3 [$-L-i C.i—LSt-1 4_Lj_*_a 4_J-3 iyCj-Ja ^_y^i ■ <^*^ 1 ;gj** j-Salu 

jj>.L>. jl JU_u ^.LiIujI 4-La^-iil iaJ j Si uaJ,| (j-° pJ-<-^ IjlA (j- S^Lalu-uzl (oZlJj 
C_3j-Jt_J i(j-\_Usj_>Jl ,^A_J I nin L^jLs tjy jLjj-^SLI1 JLjJjlJI «LLaj?e_a Lol »Jj* (Vftl 

,jlj^>Jl ^1 L^j c_3j_Sjj jJLl ^Lal jL?e_jJ1 jj-* «laLl« ^LjlJI ^j1j->J1 w S lu 

^jlj-iJl jj-* i> '-^' Lr^- J '^"*-^ j^^ iXl ^jlj-iJl Lot i/c-il^ (JSLHiJ j^paAseJLXl 
^^jJ! j-j?e_jJl ^j-* ^^' edjL^elu 1 j£*Jt>j t^jJ>-\ 3j-a jl3c_jJ1 ^^^ L^Cj-fljj ^LjlII 
.^jj^I 3j-a j^e_JLa ^j ^i n V f t, I ,j1j->J1 ^1 ^LlII ,j1j->Jl 
c_lj in f a jjtj JJ^ ^^ Cr^ J^ 56 ^ tj' lP^Lm^W Jj* uUJl 5jJ^ 7-j-iIuJ IJlj_lI 

(_!! ^-JljlII (^Paj-rKJl i>Lj_a 4_o*a3 JlI^. (J_<jjlJ1 ^—5 ,^_jj^IJ1 JL>.Lj i^Lj-tLi g-jJLa-a 
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jjaJIg xai\ &5tb 

7r o i ii ] 4_ll_3 j^e_J1 0l_j_o * la i u 'i a (j-° (j"^ * ' ] J ' " '' A L^~ *■"" *"* tJ J ' a3» '^!j 

puijj 2f U al jull 7r <i i im^ JLSLui Jjlij (j^dstxU ^^pa^r^Jl ^Lj-a ^^"i i n a ^—Jj ^J * a-U 

i^^" i n a (j-° (j"^ OJljLa ^—IljlII (_pa^_>JI £L_U3 (j2 >J-laj (2A-^ i(_^3->»Ji (li-l-i 

. (J_ajijl ^—3 % a**< i n ) (J<jj^aj\ (jLa ^j a a -»■ * 1 1 j_p3^_>J1 tfLj-a 

■*■ **'^" ^—IljlII (_^>^_>jl 0LJ-a * In i n i a (_]! j^e-Jl 01-J-a » l^ i n i a ^J i *-» l (j^j>.j 

^gj" i ii a *-3jJ (Ji-I J-JI ^J (jj^jGj (jl jjajJI s\-A. 7r <i i uJj ^LkJI (_ps^>J! JLflLLa 
, Ul A",^\l t JLflLHI Jjlij ^j" i ii a (ji^.1 (jyJJ JlII oLl° J '^"' (Ir^s-J o^J^*^' , '^!- a 
i— jj i ii i a jjl <_ m i iM (J-«-«-II ( _ ;r 3 (j-UjJ^J' j o~ i iij J i^LnJI (_p3^>J! (ji-l J J>LiXLl 
^yA «L)t j-;tc ^j a fl se * 1 1 (__pa^>Jl 0L_j_a ^j-a ^-JLc I cJljLa ^—JLtJI ^_ys^>xl\ 0Lj_a 
J-ajtJu (^jj^aall 7r o i n"i tilt_ijtj 4_a_j^iILa ^^palo^. 21 1 fO^>> (1)9^ tj' w *-i-uaj| 

^j ^ A -»■ Ml ^sa_>jl 01_j_a ^n" i n a £_!! ^J ' *-»"j j^s_ul 0Lj_a jni-» i" (^j>.J 
(J-a-HSLlj j-2e—u\ ^—11 ^l-J-iLi J^jCJu ^LalJ 7-1 a i nil (_^>a_>J1 1 JLA JLSLLa --"A" 
Lgju^" i ii a u^ j| (jJI jLajJl OLj-a Jj^iJ (j) (^J «LlUjlI| j o~ i h~j . «LU O^J^" ^Jj- 5 
Jut£. ' ^j a d se * ', 1 ^ys^>%j\ QLJla ^j)" i h a ^jjl ^J ' ^"j *^^ P"-^-0*' LyJ] ■^3-*-^ t*- 1 

j n" i n"j SjjjJI j o~i i n" I jSLaj ipLojjVLi jlkjJ! a\-A. tt a i ..J j JLsUil JAS3 llLIj 

Cji—Lj-ijoIUI j-i£- ^l_J-Li i>J-A p-j-fljj i J_L1 ^L_»-a <l la i ul aj ^^jLaJl ^^pa^-^Jl d i n"i 
Lg-j-^ J-iSj (j-^' t— iLS^^t 1 ( _ ;r 3 U^3 ' r ^U r^' JT'-^l ^J-I-"J iSj g"n ii a 4_lLiC 

..JlJtJl ^3^>J1 j>Lj_a ^^"i i n a j^paLoitjl L Mini 



till j «_a (jSLI i4jSLjj_a2lj 4_ujjj^(! ^JaljjiJ! (_>i-»J (_,-3 3ji^>.jJk! dltS '^>- 
4_JLc CjLjj" i ii a ^jjl J '^*_' 4_SJal_La (_)Ajlj jl rc-iiiJ! ( _ ;r 3 jd.1 pLajj! (jLa 
4^jj>.^/1 cLa-l^Lll Ja^aj-ilxJI Cjj-5aj ^j! J J t * 1 I 1 JLA ^^ ♦**( ( uU 7-iiiiM 4j>.jJ_1 
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JlJ^. Lajja j ■"■■'- JL>.| (j-a J-^' <j-lj f-^JtJ J J (J^'IJ-'-" J-ic a! JLSl '^j' 

(_jaJl 4Jal_LaJ! Aiasc-a J^ni- (j-a C^-i-iJSjj-a]! tl <iUtl Cn"ii JJSj idujSLI! (^ialjji 
_jjj (_^o- J-tl 4JaLU (j-a 3 'I gjj uVI (jlSLai Li (jl L^cLj^ i nS 4-fllaJLg (^ Lt^JLi 

dJJt ^ all f-LaJjV tyia-u.jJ! Jjmll j-Luj iLajiJal I (jj> Jjal jd! fLoijI u^ 

(_pay>. 4j>.I i na f-Luj • LaJL3 I 3-4 , 3 jj-tj La j_Jujj iaI JLSl 8 ^\^>. 4-ala.lX I 
. Jo!jLi-La 2 4^sLLaj 41aj*J,l Jjjjuj f-JJ-a J-^-°>Lp t , 1 4 Li^cLj^ i nS 4-La^s-a 
^fl «_23 LgJI LiJU>.jJ OjjSLILj *Li^sL>JI jj_>Jlj J-U JjljLa. ^jl\ LijJij jjj 
(ji_> Sj_3jjJ,! (Jj!j_>JIj il_ij-g.Lj^ iii^ 3U-»/i 4 jlr Jjulj (_gjd! (_£J-U Cjlj 

(jl (jr^Lc (Jj!j_>J! i»j_& (_y^ SjjIjJ! Cj Laj 1 ■» t, I (Jj-JJ . (jjfciiJIj (_gJL«j»-VI 
*LLj_o 4_uj OuaSJl ^Lt_j_o (_3 ^J ' *-«->■ ' jj^>J1j J_U 0L_»-a ,_ jj mia (_3 (JIJ-3 Cr*^ ' 
(j-Jg ' " ' ° pLaJJ^i Li^u (3)joJSj (JjJ_>J! ^^ AjLaJj .(^yjs^LJJI j<u (_£J-«j>. V! 

. ojjSLI! «LLus ^ 1 972 aLc jl iT j-^Al j>>JI j all oLus 

( _ 3 jJL>.j JLa ( _ ;r lIL>. J ^ mi"i Oj^SJI ^Jaljjl/ (jl (^Lll! JjJL>J! (j-a 7r i <i"'JJ 
0JL4J «_Uais3 V ( _ ? l!l Sljlritl aLj^M jLp£.Vt (jutJ JL»-V! *_a ajj J£ ^ jj^- 
j i3jl_«J! lJ J2 <ic.Lj/ I 2 (j_a ji£l JL>.G jj^>Jlj jJ.! 3jJ-i (jl <■ ' j 1 "; SjLcLaJ! 

(j^_j c-LijjV! (jj^- 3 o' Ljju>-jJ cjVL>JI (_>^»j I m''~~" "1 jJ 4JI I ''"j* •*• '^*~_' 
(_yfl 4j>.jjJ.I jijLlil! ^0 '/80 (^ aI jjal 5 (j£. jjjj jj_>Jlj jJ.1 a\-jua ^^ , ,. i a 

• ( 3 V\> Jj^l 
(J_aL«J! jj* (j^ijJ pLijjVI ^j^ 9 o^- 3 LojLu/ Lui/LSJ «Lui LJj^J Lo <j^-!j 

ijj^>J!j jJi! 4Sj^>- (.^-l^ (J-«-*J 43LU Cjua^eji *Liul (_JjJL>. jj-2j (_g jJ! J_o~^J! 
. I Jia. iU^llj Sjf.MjJl (_L«I_jjJI (jx Ju^toJb 4JSU 



.OjjSUI i^sji^ 2 • . la - ^Jl_jXlj ■kv.tlj 2_JU,| Sjljj. 1972 ojjSLII sliJ, j>fJlj oil J_jIjl>. (7) 
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jjaJIg xai\ fcslb 
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oJj-VjJI oJlbJI UpjJgj&j 
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jjaJIg xai\ fcslb 
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6.JLA.JI oiilkJI UpgJgjXj 
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&t)\jk^4\ «aM\ 






•J-"J O-*^ '2jlj^>JI ,j_a £_uilj (j'j-^ O^J^' 
cJljLo if\ i i ii II (j1_j^La CjL-Lo (J-l3 (jjSillLl CjIJlJ 
•-■ La mJI ^jl\ * J •»■" 1 I 4-j£^j>JI Lgjjljjs. jdfljj 4>^ 
A^it-aj tdu^j^l 3j£L!L> . Uj^H (JjLill i_3}L«JI ^Jlj 

CjULo ^^1 J ir^l ") J^ 1 c 1 iy^C- O^J^' l -^i^" 0' 
i I JU>. 3jL>. 5) J . ^ * rt _il a_a ^j-a (J)QS"j Cj 1 jILo^LjSJ I 

olj M.f ^jhuj V L$JLa 3 .l,^.tl (_p=jVl Sj uii Lai 

j>1j (jJLlI JjLLlU jjJi j^iSLII dJLla JljLo 2 . t . -^ T 1 
Ls_Lu 4_o.LjJI *_uI_LJI L^la j x flJJJ j^joIjjJI L$-i3 
3j^j (jj t^jj>- 1 JjIaLLa ^—3 3j-ui S^JLi jiit_JI *j3JlJu 
5-La.l i .ill «_ul_uJI jjcJjj jUejJI pLsjJlj ty£\j^l\ 

Jj^-j (_,i£. 3-jjLU JlaIj uJIj Jbe-Ual^JI 3JjVl (jj: ^yji 
(_psj 2I 3j_<ii3 (_^ 4jjIj^>JI SJaLLaJI (j-o j^u£ (jjj3-^*-° 

SJsLLiJI JjJJO (jLtaji I <LC I LaXI 11U (jl Cj-L>.J ,d ,1,^11 

2 al La j| <j_a jjlj^iJI I j_& jjl_3 ij^i-T j^JJ J*v ui <j-o 
IjJ L*a a ^JIL^-J j^pajVl 5^ i ti^ ^—b Ji^jx^U 4 : jjIj^>JI 
( _ ;r i 4-j_oJlJ*J 4-1^1 i" 1 11I ^Li^u^l * j'^" 1 ' ■■_' LJLiIoJ 

. 3 ii I" -»Jt I «LUa I jj. I 
<_sVT j_La SjjIj^^jjJI SJsLtaJI jLuuVI t-3>c 
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4J3jjt_U (j£ $5 i <i aj a*M-<J (jN mi i cLualj-ct ^j^* I *Lj-t" t^£ L^-ajL^-**( < ul a ^ i i nil 
,jSLj j«J (3jl i nil (ji {jj\ i n'lVI jjl (O-^-JJ iOJS_aJI liil j (^ (jl i iuVI L^SLLlal (^ylll 
c- 1 Laj ■ ul tillj *-a <Gl VI 4-iL^lj ^jIj^JI jJi^-iU I JLA 3.^.,U> 2_3jj_a <_,!£: 
cLo_jJL>. (j_a t-iLlj) (j-*^ U"^' ^""TrJ i«OL>.l_LO*l 4_ojLr*J as j-r i n"j 4_*_a ^J-oLLUI 
j_La I j mjl "J *LuJjiil <>LlU *_uLu /^a f.\ a ■'■' ■ uVI JLjI^S <— 3j-C (jLcajVI (jl 
»_j_iLLlJI Jy>-J jCLal JJS j j_ua L>J I Lili«j ^1 I j 1 "j I t (J'j^-°J ^^i*i v — ! Lh^ 
^ J 1 MiJ I la I uQ 21 JJ)j-*IaJLl IjJIJ-a ^JIJj' (j-* (CjLtJI JjjaLLa p la * 4 J i C d_L>.Li_aj1 

.jj^j^iJIj JJ4JI ^1 Ll2jjJ3| 
*L>.I j 1 11 tl (_p3lj_c,2 (Jl n »" 1 nVI J-J-3J 3j>j^>.j_a «_j_il_Lj| ojufc cJljLaj 
j^jjlJI (<sJL«JI ^jl\ I 'j la ' jJ^ i(<sJIjlII (j-a d rih-^ca «Laj| ^°> - I a uij 1 uVlj 
Lalj . j_jlj_>Jlj j'^"j (J'j-^'j 0" 1 ' " ' a (jt 3 f-^^r' fll -*-* S^S* ^^^_^ 
cQi-L-oJI *_ul_uJI OJLA Jila JUj-JJ C j-o~ Lijljjl -U , uji <tl ",ja ^jjlII (oJIjlII TTjLi- 

(JS i"i_i S j il 1 Mjl ^yfl "-^j-^ .JDJ' iJ 1 '* 0A9 ' Lp La^L-ujSLulijj LjjLLLa ( _ ;r a 

Lr I-Lbj-uJI JiUoVlj (jLiLJIj 2_jSLjj_aVl 3jLx_Ltl vZjLjVoJI dULufc /<u " ""-^ a 
. 3 J_Luj^a-uj 4_j_Lu^L!1 L\jj-al ^j_a d AI"-» rt JjiaLLaj 
iTjJ)Joo JL3 iLsLLJ! <j-a jj-uall I j^J (jLcujVI c!jVLj<_u-uI OuL£ I jl <jSL! 
(_, «i I « II j j La " 1 1 (jl-3 i 4-lj>. jJj-lSLTlJ I 4jIjJl^j 4_L-aJ-«JI 4ILajjLA ^j" 1 na^i 

(jLoJyi oL».U. jLjji}! (jJI SLaLUsVLi («JL«JI oji^i ^ JJI JjI^JI ^^^IjJSoJIj 

2 al La H (j_a jJU^J.1 I j_4 aljJr" 1 ,il oVL*js J-Jj-ujJ (^Jl LjjI JL3 4^LkiI 
JlS 4jLuSijj 4jj I jjs-^l^J I 2 al Ull jjLjuVI aIjLJt"ii »l > j 1 »j3 (jl (Jj-ill (j^-4-JJ 
jUtJI a JlJ-"i 1 m~ dia^e-a Jjl »Lb (<u 1904 aLc: ^^a iQ>aJI I juk Jj I j t ^ IJj 
(^ 2 j*l ;j j< II 4lUaJI Juljll cliLLujji!! SjbV (_p=jVl (jlaLl (j-o J-aJuil 
3_jjIj^.j_ljJI 2 al La H oVLutl^l OJLs-l *J ^IjjjJijV SjJaJLa ^ LjJLlajl 
Cj^Lill 4j£jGS I Jj'a O-ajS-" 1 11I (^ylll CjVL>J,Ij (_pslj^.^(l CjJJjijj x_<j/jjJLi 

(j-sj iSjijLJI (jJaLUI (^.a 2_cIj3JI ,_p=lj_c.V 2_^>.L».jJ| cijj j j tl 2_iajGj 

(j_3 3Jl_LLjJ^o_lj (_j 4_j_jl_ij-^i 4Jaj*_a *Llujl /o_i (jj-ill I J_A (j-° Cil m i n <i -»J1 
(_p3jVI i_ 3^>- ^^ 4_L>.LtJI aljnU j 'I La a ijJLiA j^jjj Cj-o. (_gLiljlj <LalaXa 
J « n J jL*-J (^1 1 ^ i a p 1 11 3 Jj^tlLj (_j-i>- 7r La 1 ntl ^1 (l^JLlj (jl La (_5jJlj 
CjLLujjj Jji i"i" ^^ /jjLill jLitjJI I JLA a JLJr" 1 n_i j 1 L^-lLc ■ La « 1 a 1 1 jjlsLaie-i! 
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(_^a SjJJL)^ tyfl 3_o*LuJI oLJJ cA*jlL-u\ iAlj£ i3_uLij^SL!I 4^LLJ! jJjj 

w I C <La-*J 4_oLlj^S sliajx-a Jji i"i" /<u I960 (»Lc (j-Sj 1(3^^-^' JL»>I ^i>p 

all 1967 aLc ^ «fi .SjSjj^sVI Sjl*jI! cjLjVjJ! ^Js Lujjrnll£' C;r a jliejJI 

Jji i"~it (jjj^ill jLc. I Jj'a J <<1 1 mj 4-jjLjj^S 41ajt_a Jji i T i~ i ( _ ;r J T jJ3jjjJI jL>o zl 

(JL>. jLie-j jjJl J^tjj (ji jjjs I j is 1 i 'i^j-j-i (_yJJ l^>- '^J^ '■"' i njl 4_ta^>J! 
(^-Lc j^a- j~* (jylll cjIjL*JI ojut JI <t"n ill j<u (jl (jl£La ™ U i ..tl ^l L^Jjj^sj 

2 al U tl jljJjjj O Li_i_j j oTiJ I J j i i"i" (j;r 3 till j _Uu L^JI a»"u nl /<u I J La « i '— 
j 'I i^ a (j I r <j-a-*3 2 j'l tj, j<ll 5al Utl juJji! i " 1 1 La -» a tllLutj i3-i5Ljj gSLlI 

a^L^^L, j iSj;|i,ij|j i<Ij,,i<Uj (jLjLJI <jjj Js" ^ 3-o.LcJI oLJJj jLauJI 

^Un-itl 3nl~(^JLl cliVLaJti.-uVI (j^a JUJjJI ciJLL^a 4-uL^SLII iLsliaJI JuJalJ 
. 4_i>.^L!l ;-il -> A,^.tl ^a I jlj-^A* jjic j^Luj/ (_ 3 j-IIj <LixLaJ I j 4_i£.ljjJlj 



3ji^jVl 3j£LII (^a tjISLo (_g| ^ SjjIj^v^jjJI 3JaLL=JI j-3jU IjijII ti^p- <j-a 

J^ <"n .iLl VI jj La * II Jj?" i ii U (_yb » alaj V LiJI j_j£. ijLiaVI CjLla j -i c ^Ir 
4_i^aJj_cSiiJI CjIjJl2JI (j <i i<i L^J^M i"u ill «_2j (_^lllj Lj 'I . V.al cLij^LU Jjlal_Lll 
(_g^90 '"'I La-pJ I j-«-3 ( _ ;r 3 3ji^>.jH 4_lU3j2| Sj-iSiIsJ! (jl *-a3 I jjj iSjIjLjJI 
oJUt JiLa Ji-jj V LiJI VI 3_jj I jjs-^pJ I 4^LLaJ| j \l ■ — <* £ya °J-H^ < — '^'j^* - 
^ JlVl ^ylci i4jjIj^v^jjJI a^LLaJI ^ tiujLsJI (^y>. jLlcVI ^yS (jJaLUI 
(j-C I JL>- 5j— lj-jJI 4-aJ^UI ,_jiil_(ll (_>^a-»J Cjj^jj ^J ( _ ;t 1>.j j_UsL>JI Oi^jJI 

i jLaiL-u}U *l>^jj Lj JL*. Jjal I^U-^j I jut La Jlaj (jLa SJaLtaJI ai%fu^\ j^l>a 

SjJaj ^^1* . ..'a l j^,jy\ (jJaLi ^^ 3ji^>.jjs 4jj|jj>.^jj>J| 4£LLaJ| j \l , ^. ^ (jVj 
. I jj'a 4jj I jj>.^l>J I S^LLaJI j \l .^ ^j u^,jx\ t_4jS_p (ji^. 3-aLc 
Sj^Li 4_»_tH/l tJ^Sj (jl ^t_u Jj l_al_a_i 4_jj)jS i."i i im! (_> = >J 2(1 (jl tl)VI duLtJl 
- Laj» jux, ^^pajVI j-La^ ^*-Luj i Lixca-U ^1S mi ^-.Uajjul I j * la a a JL>.L) d se la 1 a a 
(jJI <i Mill ^< .U^tl (^j 5_a| , „t,l J^La i_Lu La-Lu IjJLajijS" 12756,8 »lj" i nVI 
' La a* jJLc j-LaJLJ I (J^-La ^j_a (Lj-LSj /jls I 3-Aj IjILaoLp 12713 ,8 ^—j^-t^J I J 



tijjj j^La^nS ^j^o-d-a 149 ( __paj^(1 ■*■ La i ■■ /jj-1^. «U_ujLjj1 <L>.1 i u a f-Luj t»1 q**i i u jt I 

Jj dj *J . *_jj_a jILajnS ^jo-tla 36 I jLjs_J1j '"*■ J 4j>.L_u_a f-Lp "-^r*- 1 

4jljjI (j-a Qa^Iu LgJI j glaj 4_lU3j V! 5^£Li! LtlaJLg Ljji.1 jj 4JI (^i^- »l aUtl 

(2) -• - I -i 

^ yw jj^ 3 A I , 5 (—Jl^v (JS uija ijcS 60 -5 ^j-* ' 3^'" » 1 j 'j-*j < ■■ 2 ' I - 1 

jj Jl>J!j i4jjia 4j>-jJ 1 000-500 ij^i La ^1 L^ji 3j!j^>JI 4j*.jJ f-"H>JJ o^J^" 

OJU& ( _ ;r i 3j>a^>.jja I j*'* p K" i (jjJI 4jj I j^oj->J I 4^LLaJ! j 'I La a (jl ji jJLi 

. Q K .../il l 

L_ljj»JLj jILagnS 2900 J) 1 c Cr^l ^-a-ij 5) m all dtJ>o xJijj-7-LjIuajl -2 
«L_j_3 3jlj^>J1 «L>.jJ ^J 1 -^"j ij^paj^/l fO^>> (J-aj?e_a ^j_a A3 , 82 ^—Jl^a^. /JS m 1J 

.Sjala 4^-jJ 2500 ^1 
.jj_aai_p 5100 (3-aX, ^—J! jda_jj 7-Lluajl C^>*-i aJLlJ-^-^j L>J 1 c_tU1 -3 

J i^i"j ,_psj2! ,j_a ^sriU p 1 niill J i .".j j-(_gj^jj,l jl ( _ ;r L>.!jJ! t_JLI! -4 

^jjvjLiJI (_JJI (O^ta- j-Luj . 4jala 4j>-j J 3900 (j-JI_a3- (^-11 Sjlj^»JI 4j>-jJ <U3 
(-jvjL^JI C-UJl (j^oSILlJ -(^psj VI rC^*j>. J-ajJca ^j-a A I 6 , 2 ^—Jl^a^. L*_a ^—L^l JJlj 
.t. <\ tr~> j-UI JJI c_tU1 La_Lu 4Ja_u_u 4_JL>. ^-JS 3j-^_t-a_La _M^o-a ^j-a 
j-£j-a oLjoLj 4_al 1 .1 II j -1 c -il-Jjl I a K Sjlj^sJI 3j>-jJ f-Lijj! (._ 1 j 1 .1 i_g 
4_l>.jL>J! LliLlxtaJI (jJI 4-Ai-ljJI LliLaxtaJI ,j-a Jiljj Sjlj^J! ^La i,_p=jVl 
LLa-pJtl (_gjL«JI <_S^L«J! ^jl\ J Sj '"' (<u (j-aj ^j'j-^' < — '^J- 5 cr^ 3j^' L^*-^ 1 

3 IM^ i^jLiJI l^MJlII (jJI J^Lu (^1 Sj!j^>J! 4^ (^SL! id-LL^jV! Sj£L!L> 

4j>I 1 nU 3jL»-j (jlr . Ual , ,.tl ^ LinAtl pU uiVI 5_uiSLl ^i!la (Jiujjja La lil !jL>. 
4_i_ljL>JI J_a!j-C (^1 (jlsj^! (2>liLl (^ 3jlj_>JI Ja^>-J i. 1 j 1 11 (^JJJJ 'Lgjlj 

liJj^t^; (jjLl! a_j_L^jVl ■-»! 2-xtaJl qjj oJlso^V! ,5^ (^Jlj (_p=jVi Kj^-j 

.StMiU 

^Jai—La (jl :Cj1jLJlJ1 (jaA-J J-t-^l ^--3 4_j_aJLtJ1 CjLjj-Lilll ^JL>.I jjo^jj 

(1) Davis, S.N etal, Geology: Our Physical Environment, McGraw-Hill Book Company, London, U.K., 

1976, P.17 

(2). Davis etal, P. 18 
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i)\ 3jL>.1j 3j-u£ 4jtla^ (_3 ^j^* I *-« L^Lca.u ^ 5 ' aj 1 rt dulS f«jL*Jl (_3 4_*_ujLjj1 
.-<! »»,~..~y c- jjj^j cJ-Laa. JlSj i JJzLJlj jjj£. jl all 5jL2JLj <_Sjju SjL>.lj 5jL^ 
ojut *Ja3 jL»ILi! ^1 dol 4jjljLl!! (j-a 4j>jj/IjJI 41jSLJI aJJt (jjlaLLa ^j^«_' ^^ 

' dl * j'*» il_JL>. o!j-i i_gj-!l J'C i~itLi cj!jL2J! j j j Iqj o^*^ o-^ * ^ ■'--■«_' 4jjljLJ! 

i_jj_L>JI (^Jl Jl o mi tl <j-a mlUVl Jo.pJ.1 J3L5 (^ic jCLall c. t - - — 1 1 ^ila 
i4.Li.LjJI oL<-U *_ulIjj 4jjUe_J! J|jJL>J! jjjl-^ <_ ij 1 njj Sjil 1 imI ^j^ j-<-i (_£ j-Jlj 

. ^.sLjJ! Ja-pJ.! ^ ijj±-\ fjjj^j tiJLlaj jJia-VI 

J[a - a ^ j (j-olj^Jl J^jmjSJj (_3 Lai_A ijj-i '"" ^ ui"L)l a p-J JLLcaJ I 0JLA i. iJUJJ 
1 - < I ^ , U i_<JlSwO.! (jl 1 4jj I jl>.^-l>J I 4J3LLaJ! j-iL^a Q^Sjj 4 ji>ij 2I dilj^JI 
3j1jj>. CjLlqS /7LL1! (-J| t^-iJ-3 ^j^» ' * L^-LgajJ 4_j_u3j 2l *j uiAJI jiii^ j^pajVI 
(_ylt JLcLjij L$j| L}^ ">Lj-il ^-"^'j^J jaJt-LeaJI SjIjjs. 4j>-jJ i(j_o ,-^j-J *>iP 

L_Lj 1 »Ja!^J!j i(_p3jV! ^1 i(Jjj^5^J! 4_L>.LjJ! oLlIIj 3jJe->3U 7c-;Uj Jjj * •"• J-*^ 

LaLJJl>.^J 5-La-l 1 .ill oLjllj Sj^JcjVI aJJt I jj'a j' a j""' (^H-II rJ^LiU (^1 I 'j Laj jj 

pj J-LaJ I 0JL& (jSLal (j-a C ^J>9 

aLc J*C uij pl^J' 4j^Ij (^1 <Ljj!jj>.^-l>J! JjJLsJI p inii't (jl LuSLaj 

^-o, JjJbJI tf J^J 4-JLiJI JjLjLiIaJI Q^ c^o. i<_3L>J! jlitJ! Jj-^ - 1 

Jsa^JLua C^^»oj «L_jJLc 3jIj-j>. CjL>.jJ ^^ 1 c ^LLl 3j^t_il (j_a Cjuljj>. -i^>"J 
J J 1 fl-J (_palj-£, 2 4_a^^L_o j-^-ji (Jj S >J| (j_o p^JJl I JLA jjjjljj I Lea |I 4_jjlC 

4^.L3V j-^>JI cuLlLuu aLl^JI (jjui V t-jjlUU (j? jl SluLij^SL!! SlsLUJI 

(_^ jLjcjJI I JUk (Jii (<u (j-oj , ■» U . ..tl ^JJ aji «^J_uJ jUe_JI ^Lal (JL>J,I 
»uj gSUI r-LxJlj I gLti *~t CjLLujjjJI (^1 i—^uLJI 
.(ji-L^JI «Lil j-3jj (JjJL>Jt eJJb ^j^ c_4iJLj cii-o. ijji-L^JI f.\X\ (Jj-i>- -2 

4j>.jj 100 (j-o j-i^l ^l «.LII Sjlj^. 5-^-j-i ^L^JjL 1 2JL>J1 aJJt ^ 7t g 1 ,._t 

jl i(JLc 1 La « Ja Cod "Ui-^' *i-* -ij^>-J '■ ' J '" .' (j^!-^*-^ CjjJLs. (JJJ 4£jia 
(3) Beiman, E., (Geothermal Energy), Noyes Data Corp., London, U.K., 1975. 
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6Jb-Vxll oJlbJI Up^Jgj^J 

i4JLic 4jvjJ Cutijjl LJ£ t U! (^ic: «Jsl^tl JoJLUaJI .stajl LtK 4J| i_3j|jjj.l 
till jSj 4jtfljj_a Lgjjljjs. jjjSijj Sj_u£ CjLi!jj>. ( _ ;r 3 oLlU OJLA Jl>-jj jjia 'Lji^.j 
(_gj-!l i(_£jJ>JI lLs « I a 1 1 j^JI (_p3jjljjj ■»■ U . ..tl ^JJ (III f-'JJJJ O^-^J . I j U i . V< 
/oSLaj jlJc_lu *m (jla i(_p3j^! (j-isLi (^ *LLI (jlc J-jj-U JaJLUaJI (j-a Jjsl jj& 
«u_Lt-£5^jj l-ujuI (-^ «Ljl^J (jS_a_i jLitj (_]! 4_La jcj_o£ jj^tljj LJajtxgaJI (_^3uzit_i1 

4JI <i1i ..I (jSLs-lS w S p 1 1 *m Lai .«Ljj^SLI! jlJjjj I jlj» uill cjLLujjjJI ^1 

.3j_u^ (jJ*J 5-aj}U.I ^jj».VI ,_PsljX.^! <j-a JJLC ^ 
3_Li.L<j/ LaLlx (_gj_r>o ^^l liJJj w j'*» JjJL>JI aJJt (j-a j^-^H fj-*-" ^-°' 

CtAj oLj-1.1 oj-A J^>-jj j^j hjLlUJ! 5j>-jj (j_a (Jjal ^j'j^*- ^•j- i ^li I j'^* 

dJJjJj jLitaJI (_SjJ*J V ojufc 4-q.I 1 ntl oLJ.1 j.^1 ir^ia jj .^jVl ■» La ■ ■■ ^l 

Aj-ir~< n") cjLLujjjJ! (_y^ <uSIjj gSJi 4^LLaJI j-jJjj (_ya LgJI m"ii »! (_L^-I (j-a-s 

<>J_A (J «**( i im /c3 (j-aj (j-u^o-uj^-iV I jl (j^jj-(iJl (JlLa d^j ,>.^ CjljLc v is e- ilu 

^Jl SLaLUs^L j i4_ljLij_^SLII JLaLkJI jlJjII iZjLLujjj Jj*-uu ^ iTjIjUJI 

^fl c\_L>.Lca]l oLJ.1 (j-a j-sLi^iil oJUfc (Jl mn .il LJL>. fUJ 4jl3 g bj gSJI J-jJoJ 
. 4_j_Ja J 4_lcIjJj 4-1^,1 i i^-> 4-Aj!t3&jq (_palj^,2 (JjjJI (j_a JLiJjlJI 
w 1 c (_£a_j_=»o 2f L$_^aS_) (J^aJL>JI i>Jofc J-uijjj 3jL>J1 j j -»■ , ^. 1 1 ^Jj^^ -3 

(j! jl L^,jji"i jio^l jjt 4jj I jj>.^jj>J I 4^LLaJ! (j^s jJu-aXI \jJt (jl . I j-»U , „ 
(j_a CjLj_a 3jLC ^J J LaJ JL3j ^JjjjtJ! jL^y;! )«-a jl^jj i _^>jz\ SjIjjs. 4j>-jJ 
L^>.^JjJSj (jl li^o-J i4LAa CjljHa^Lp (j£, JlJ^J V (jjLa^J (j-^ ^i3^' '^ '^J^' 
j-i>.j (jjJuLUl CjLiLaX, (JJtAj vjflJaqJI q A , ) 5j 1 1 (j_a j^uSJI '"«, ) j ■"■ Ji^ j-Aj>J1 

(j£La-i 4 1 1 1^3 4_j_UsjI J'C uu (^LjJI Li^.^JjjSJl!I ^j" i u a (jLa (J^ILJI jLiI 

(^Ij . I j j^t «" 1 ulj L^jJI (Jj 1 r^ijJ I j j^l-LaXI aJJt (j£. o> j II (^ LgJ^I <" 1 ill 
4_jjL>. djjJejJI ,j£LI 41LLJI (jj> j^jSLII jJ ii-iU I JLA J^Lil^l «£a /oJ (jVI 

^j^fc-t-uTLa 3jL>J1 J J "- ' ^ ' I /yJ] (J ""*" O-i^t-i (^PajVl (j-^L) /^-IJ ^4-^' (j-* *— J '-^ <J ^ 
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. f I t>^xl I J-J-J9J /^ (J q»" ' " 1 Ijl^- 1 7* la ' uJl (_JI JiajLJ Aj j^cjjjj 
(_J3 (_^-£>L>. fjS m ij (QjLujI ^Lre-il -n la * rt (_3 3jl_>J1 j j se < a 1 1 -i^>*J jJ^oHjj 
.-<! S .Utl j_u4 Jia _s^»-l alu li^p* 4IuJL>JI S_uLi^.JI ClLUI uiIJl Ol j JjJaLUJ 
|_ij_S j L*ij i(_psj2l •» La 1 ■■ (j-a Ij 1 ' m 4-u^JS 4_aLu^ (_ji^. 3jL>JI 2^j ^- ,^.tl 
Sj-laj (j? V! 5JaLlaJ! (j_a jJU-a_U I j_A J^ <"i 1 .il joJLj (oJ 4JI (0-C.j^ LiLiLu/ 
aLoI (JljLa (jj-^' 4JsLtaJI (j-o (JjL^J! (jj|j_JJ,l (^c LJ ' a uiXJ 1 ■■ 4jlj^-»ji 4_ul i ua. 
<JLt-<_llj^>JI jj_a 4j^ie_i^5 ^ S ■ La ^ilLa ljjL>.| ^ifl 1 L^J^M »" 1 .il (jl£Lal (jLcujVI 
3jlj^>JI (JlLa JJ"» . ^»tl ^jufc ^ajl ■ -^^ <yl\ ujJajj i JL>.lj c_ufcS-s (Jj-a Ijg ^7- 3» 

jj~- ■ -~- T 1 jla Jjj-jj (jlSLo 2 L> (jl LLuajia! _«Jj 3jlj_>JI 4j>-jjj 4^1SSLI!j 4-jc_a-JI 

Lr i\^- J-iL*j 5L>j;LJ| SLjjIjjJI iLsliaJI 4^ (jl LjjL»._aJ iSjjla i>.jJ 200 
f«-j (j-o LulSLoLi (jl i4_jjLij^£LJI 4JaLLaJI (j-a Jalj ^Lp (J3jJ-« '—ill 4^1 n < iin-w 
La lil 5_i^sL>. SjLoJI j^Jt-LaJI ^ 5lJ^3^'' <taLLaJI (j_a 4ijLgJI 5_l«SD! jJJ-2j 

. j^icuaJ! ojuk (j-a 3JjL^JI aL«-VI jLlcVt ^ Ljji.1 



(j_c 4_al_c 3j^a-t-a (^>-i4S3 (j-* LuSLa Jl9 4_uL>JI «L3jjlU {£& < " a (jl (Q-^J 
I glc i-3j-«J V ct^' Jj'^ ""'^ <j-° JtA^-" ii]l 'ft (jl *1 **i) ! J^^rS-?^ ' J j 3 >■ 1 1 

oJ_A (j<^a- 1 11" ^jl\ i£±j)^ (j5-^-" ^-ij'j^*^' ill Ij Lull (jr^- J- ^' (_> a ^ J j .' '-'J 

«_a (j-SLI i3_lj!j_>JI j 'I La-LI 0J-#J (Ji-ol aI JlJ>-"i 1 ill jj''*- ' 4j>-j j^^S ,_jjI^«JI 
JljSQILi _al -^3~ ' "'^ (Jj-flJ^JI OJ-^J 4_LLu^lilII (_^ajL^li»JLl (jLjuVI 43jj(-a jLj^jl 
LlISjjla a JlC JjJLs. Jj^iij il^J^ i" 1 iilj 4jjIjj>.^jj>JI (J^2j»JI a\ jisjjj/l 4_JLjl3 
CjIjjJl2j f. LL^c I (jlr Sjjiill aJLc 5jvjJ ^1 4jj Ijjs^jjjJ I Jji>JI f\ i^ajl £>£. 
»l <i 1 » II LaJLij 1 I Jj'a Sj^allil 4^LLaJI 4_u»Sj Jji>JI 0JL& j«jtj>J 4j>jt ir-i 
Sj^jill Cj Laj U U (jlr j 4jjjtlll (jlr jL»j£.VI ^1 3jL«JI (^ Qa-uL^ii.^lj 
d ^^J J J J ^axJ I r«^*j>. (j^, 1I1I \ )i 1 51JI ^j^* > p I La£ j[ La (J-^- ^j^. fC-^JjJ 

iSjjIjjs.^jjJI J[aJL>JI (^c 3jsLc 3jjj^5 liJLUj dl! j («-C.j LuSLI i4j^ i" 1 11V ( _ ;r liJkl 
^l^a 4-aLaXa 4jI ^^ La^3j3 jj^ JjV t_y*3-ll i-aj. Cj^Ij ijJLLa (jl Jjill (j£-4-JJ 
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6Jb-Vxll oJlbJI Up^Jgj^J 

: ^Jt i _y3-i\ ir-l-»JI OJL&J i (_£ j I jj>._j-^>. (JJr>. (JJ^Sj Lr^' 
tj-t^t- i n**( 1 ^jlj-_>J1 j ' L^aJLI mS i"i" 3jL>. 4_lL-£3 4jjj?e_t-£3 ^ 2 Ja -^>*J " I 

(jLa (&Lu Loj "'^' ''jL*" 9 '" *^"J"^ f-^0"* " C^^Wj l£jL>- > ^' j It-LaXI ^_jL_lC. 

CjLilj_r»JI OJLA jl (j-JJ f^'J '**-*J ^J^ 5 * LjtLi-a'-"' ' "J^ L^-iSLJ 2«* I i.^tlj 2_c|j^J|j 

>*~ ' j ->■ 1 3jL_>Jl ^ i 1 ' * II ^jj se ' eaJl 4-2-iJaij jjL^t_a (--iLa (jij-" 9, A^*J "^ 
Ijj i ill Jj-jVI <>LlU ^jl\ 3jL>JI j^Je-LaJI (j-a Sjlj_r»JI JLaHiz cU^5j_i!! j^jjj 
3jL>J1 ^ u-L^aJI jj"»- . ^.tl-d ^ Jaj ^LU (j^_j ^J , ^.A « j( ^J , .*•.-»■ \ jjaj ' JJ~" 1 ^J| (j_a 
jj^j»Js_a /jj-J] (J^-t-a^JJ L$J^L>. iiLillu ^LalJ 7r a i nl 4-Lal i na 4jjL^_t-a 4_2_lLs 
(J-2jj (j^j- i ii J 4_jl_3 Sjl_>J! j j 3C i a 1 1 i>\-jX\ 4 i na^La J_c£,j i3jL»J! J^3e-Li3j| 

jlj»_>J1 ^La t j— r ' " ? ^-^rj-*- 1 ^Jj^' ^ a" i n" ljlS_Aj tfjjJU ^j^" ' " ? '^ ■ ^rP* ^LiS 

2/jlx. (JS mi" 01-jJj O'J-^ (35^ 4-U31 i nil J-±£- j j je ' a J I jj-a ^ S Jq Jjjj>*j -3 

^Jj 2 3». ^j^ \ "i 1 4_u_oL_oV1 ' " 1 1 1 1 Laj 1 1 ^ya ^-Jb Cj^ijJi ^J^ ga->J1 j>JLA ^jl 
L^_il_3 J j 5_>JI iJJL^J «LiIL«J! g| n i nil jj* jlitJI Jj^j-J (j^ ^ij ^j'j^^^rP" 

L^jla 4_JL«JI 2 n mil j.* (^i-LJI *U! (jl^ !il Lai iSjjUtJI Jj2jJLi i_ajj«3 

oJUt jjj-a JlJ^>-J Cr-^ J <3 '"tlj ^3 1 1 *tl (3^^-" o! -(JSIj-uJI Jjiaj i-3j-«3 

i(_psj ^1 (j-IaLi (j-a jLjcJ! plajj! jl 4_L>.LcaJ! oLlL! ^-^jI-Lj j^>-j j-a Jj-i>JI 

j_3jj (jj-i (3-Ial— HI ^)^* * .' (j-^ ^-dj ' J^ 5 " _JtH?*^ ' (Jj^* 1 ^' ^P"J^ J-fl5 dJJj ^«-aj 

(j.3 juVj 1 5_L>.I mil «_ul_uJI -s^-j M^ 1 lS' "-^L!j (jic- 5ji«j(J! jlaIj Mill 
j \l <^»l t ojla j^c i.^i-r ilL aLl2J! (j-a 5JL>J! ajjb 

4^LLaJI a\ >xir~ 1 ill (JLrca ^^ 4x«^M-a JjJL>JI j^Sl 4jjLitjJI (Jjir»JI j jit* 

( _ ? _3 jLic_J! Jii i^jj-u ' ; 1 1 LajJ V j \l <^»1 1 ojuk < 52M «" 1 11I (jl jl 4jj I jjs-^j^J I 

(4) Berman, E. Op. cit, P.21. 



106 



Jljj^j ' - ) I La se rt (_£ 4-al Jl-*-**i t ul ru (j~°J 4_ajl_tJ1 t -jl j < iitl (j-° 4ILjJLuj u-uut 

4__LL-J! JljJjj .-.IU-»« JjJb_JI aJJb ^ic 5JlaVl J.Vatj . ^LuLij^tl 4__LL_J! 

ljl£jjji3Laj Lujj^jJIs ^°> jjj_iSLIIj LJLLajJ ( _ ;r a ^Ijjj J~;S* ^^ <uSuj gxll 

^J| L^Jjj^sj (iH^- ''LiJLl _•_!_& (_y^ ' * ' '* '' (_p=Laie-l! <- < j i ul jjjjj jLiejJ! (jLa 

w ajj L«_Lu jLa-j (_5-II *LU I -*-* (j-o '/20 (^l^*. J^tlj 3jL«JI (_y^j , ■» u , ..tl 

(j_o JUJjlII ^J& sLal J-a-**i ( ul ^2)^-4-1 (jLluuI «L>.j_) (j-^ ^'-* ^JS i"i i jj>* VI a imjOj] 

.^ij-iVl 

4JjljjJ,l 4jj I jj>.^-l>J ! 3__LL_JI CjLuiS j_jJ_2_J 3jjj_Us (j-o i__!Lc_* _jl£ I jl 
Vj SjiJLxILa i.". i ii j t 4__LL_J! aJ-tb (j'\ 4 S-lSj. ^1 ^ i n_nj J'C i"i_i JjJtJ dJJj _jLa 
jLiJIj (J^ILJIj /&_*---•! _J5-o lij^*" "I 4JaLL_JI j 'I -^ a 4 i uu lillju (_yJ*J i4_«j! J 
3_ul^J| 4__LL_J!j 3 j, up uJI 4__LL-J! Jia 3jiJij*-lU jjLuall <j-i I ajliej Lg-cSLJ 
2 J3I La II oJUt Q3-S-I 4j*_ujj , .-<! l->j--t Ij jLajJ! r-lj^lj jj^>J!j J_U SJaLLaj 
I j", ^ /vl , ,,^ ,_JjLo 4£jjuz (j_o (jL__jj^U Jlj^LS jLiillj 1— alj "11 .i^iJ ^LiLs I j J ■ a a 
(lylJ-51 ta ^.Vlj »l nUtl CjIj-jJLoj ' allJeJJ 1 J j-Sj 1 -1 I ^^ 4jl jlkiLa d j j I" ^^ 
4_jj j|j_i__J ! CiLajUU ^^-S _j^**tl |_ , j , _j 4__|___J| oJ__> (j_o _jj|j_=»JU =LlO J^>- 
0JLA (j-* L)Jl}~^ t ' j-Jj-ZL) ^jL-ojVI al^ ^J ^-Io^j j )i 1 SgJI 1 JLA ^JiLa-l aLl^II 
^gj" 1 11 a ^j\^. JLpQJLi SjLaHjLA (JJ^J 1 " 4jIjjJL2j (jLfl IjLA Lj-^JJ ( -5 -2 4^LLaJI 

J_j!j_1j 4_jj>-jJjjS^JI CjljjJiJIj Aaj mi 1 1 1 4^jjtil (j! Jt"-.M a I ijlr (jSL! 

V jJa Sj ir^mi «jLSjJI ^Ir 3-j-uJi.! cj!jjjl2jJ! tjLa I jjj jlj n". ..Li jj U*.*j 
(jl il 3_lLsj«JI ^ (_g_a\ irVi^VI i_JL>J! dJLla j<u iJjS'uiU ^ Sb-jT^ oj^J 

, %j tl<~.tt t_.il mj. jLlcVI ^yfl j->.L Sj^jlll 4jjIj^v^_jJ! 3_.LLaJ! jJJ-2j 
(^-ic bLaJLcl j^jJiIJ 4-jj>l L-ajSVI 1 ^_tl<~.tt jf j_j£ l 4_.LLaJI oJLA J>iiI_jV 
i_^a_o*j _J\ i"i 1 j_ji_l__X1 j>JLA jj^iJuj-jl 4_ul£La!j 4_o*^J^_iS_u 1 CjIj J_aJ1 jj LaJ 

J^L»I_jI ^jJijj.j ^jjs.VI 4_.LLJ! j 'I Lojj • ^_tl<*jlr.^VI ^ Ji-alij _dJJi£> 
j_uSL!Li 4_JU-JI oIjjjlSiII J^jS Lljic _jLa _dJ jj 3jh_-j iSjjIj^^^l^JI 43LL2JI 
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(jj t4_jJL>Jl 4_L^a_^a_i£jLl I (jL-uJ^I CjljjJLl «LlJ)jJL« LglxdJ ^jtj ijJ_>J1 (j-* 
^2^. d fl '**' >i 1 1 CjIj-iJJlLIu £j-U J^^J *^JJ 'j-^^tJ-?^' ^LlaJl (j"° t^j"^-^ J- 1 ^^-^ 
^ r>>m jjj_2JI j^i.ljl J_La Cj!j_jjJLj i-dLut OjLS JLai iJjjUjJ! ( _ ;p L3Llo.! 
(jjJa JiJLiS till j f-oj glljl*^ Cilji i ill VI ( -? JXJ (jJ w La a * II ^jjj^JU (jl_i (Jj-2j 
' " ' I J J "' rO-'L*-" ^4 '"" J£_j '^ al Ull I i J " I j . i . ^< « U A; II (JljLa (jLajJI (jjs 
j-j^_La_j ^l^-j-u ' I ^j Jfl la J j 4_jJa_a_LJl (J^aJL>J1 £j£. c^s_J1 (JLse_a ^—3 d * i ul a 
r-lj^tjjj/l jl (_psjVI (j-IaLi (^yi SjLliu JjLicI u^\ (J-5-^°->^ J-"* 1 ^' Lo- aJj <S" 
rM^o-al 3j_*Iua ^j ■■ S la )l 5^_*_u_S_i jLj_4_i JjiaLLo (_£ '"*' ^ J-*-^ (1)-* LJa^xJI 

. (JLa-uJI j-^c-J (j-3 (JL>JI jjt Lo jlxjJI 
^^ 3j_3ajJ>! 4jj I jj>.^-l>J I 4^LLaJI j 'I La a (jL CjIjjJLSjJI ^j^*.' ijJLcjtj 
lf\ i iin-*. 3jii JaljlJLLO O5J-0 1— ill JljJjj ( _ ;r Jx. SjjLa 4jSLjjjs^I SjLxILU CjLjVoJI 
4_j|_3 3-jjlj_>JI J j 5-aJI (j^s J^j-i' 1— a I uuSlj Lcj^aJjjSJLtl j^Jaj f-oj iLaLc 

3jJL JaljLJLua ^j^a-jJLa ( 2ij I 6 -3 (J_}Ljlj La J—jJ^aJJ ^jLSLo 2u ^-Luaj ^jt xJsoIu 

j_}l_i-a_U ^jl jJlJLj VjLoj j-^-SI CjIj-jJlSj iJJLlA (3^v9 'L^J-^*' *t-u_u £y* nm'v 
CjIj-jJLZUI /jji^. '" llj rt j uj£ (-JI q m q~^ (j-« ^JJ-J LSLj^a I ^-3 L_ijL>. Sj-^ojJJ 

. < i d )1 uiJ I 
4jj!j^a-L>JI 5^ LtaJlj.il LaJt, 4-JLaJI iIjIj-jJLSIII 3-«-l3 OJL£ L*£*3 J£ (^lc 
^ 1 J I I ^LoIjjlII (j-O "icj^jjco dJLut (jLa CjIj_jJl2jJ! 0JL& sL*-i^3 duLS I 1 J "J 
oJ_A (j-aj Sj^ojJJ CjLl«£L!I j^c d jl x2li 1 "" CjIjjJLSj .- I La c I ( _ ;r 3 jjJILu/ (_ylll 

•.J^l^l 

3_}LjJ 4^t_U_LJl (J3^3 O-l^t-l SjlJJVjJLl (JjJLrfcJl J-JjiajJ 3jUJL>^ ^Jj^^ L^LuuSI 

?*_aj Cjlj-ILa 9-Lp 6 (3-**-^- Cr^I <J J~ t,Ji3 J~^ ' O - * '" <-^-* J 'rr'- > ' ^A5~^J^ )^M 
^-J! ^Jj-uajIJ 3jJt2Jl j-S^Hj ^jt LjJj-C (j-ojlS ^j^>-i 4_o*9J9_tSj < - 1 1 jj Laj CjjJL>. 
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4jjLi-i£'iZjLiilie-o -S>>-J <>£■ 4joI_LII iIj^K null 4jl».LcJI J^L-JI jL*jI -3 
»-3j ( -5 -u> ; J CjLlLJJ.1 eJJt (j-a ^j a I xj 1 1 (jl i4_uJijlU 3jL»JI oLlUj jliejJI ( _ ;r 3 
.j-ji"! iLsLLJI <j-a 5_ui^ -^jJjJ ^LULij 5.JL.JI jjL^iII aljV'idl SsLaS" 
SjLjjj <ba ■ V»»tl CjljLiJI (_ji^. (J-«-«J (jH^' 4J3LLaJI J-jJjj <L»IaJ1 jjjiaj -4 
d , a a -» 1 1 1 Sjlj_r»JI CjI j 0L1-U CjLJlj^>. (Jl m". ..I (jlSjaVLi JtT-ji a Lxjj L^j^LoS 
<Lub^Sj| 4^aLLaJI JljJjjJ CjLLujjjJI Jji i"i"ij Sjljl (_^3 I j j i iii 
j_lC ^jja-Vl ^IjjLVI ^yfl 2bjljjs._j.oJ I 43LLJI JUt'n.fl ^ «_u/jjj| -5 

2Li>.LuJI oLil JL«j<li-J (jSUj^^JI oVIoJI (j^s j_uSJI dJLl^ , r \\j4<\\ juIjj 

LlJdIj-C.! _jl 4_<o.L>.jJI Cjj j j II 4-jJ3Jij£' 4-i£.ljj I i 'r> I j-g. i iJ-blS'l «I_jjj/ L#-l3 

,7C J I llillj (jjj>" 4g,l ilr-l (_y3 Lii 4-1^,1 ilr-l jl 4jjU 

OJL^J ^ j 3._j ^jj J j j II j 4-jo^jJj_oJI cLL-Lj-LaJLl (jL^uj^l 3j3jjla 3-ibj -6 
j vl .^»t I ajjb fjJS SjljoJI (JLSjjI jjJ-^J q^' ' "*"*•.' ^j^jjla SjLjJj ,j \l ,^.1 1 
j 'I LaXI 0JL& aIjL9=_uj/I 3*Lc& 3-Sbj (^1 '^^t!-"-^ lSAW-*-" ^* L^ 3 -) * ' (j-* 3 ^ Cr^ 
^ SI La II (j-o (jjj^JJ,! d j <iS (jj£ 4_al_c 3j_j-i^3 __^__j£Lj (^1 3_al_Us2Lij 
(_£jjj_lJ9 j_ al (_£.}j_3 _J£ mi i _J_jJL9J1 cLsLLs j )i 1 all * aLjJLJI (JiJ3 i 4_jj I jo._j_oJ 1 
' J J 5oJI 0J_& _J^ i*i i nl JjLj(_aj L&_jl_i_] («Ji-J (jH-^ '**'* '*' * {' f-?? 3 *" ^>*-i 
j^loJIc^^l _^4__j|jo.3_oJI 43LLJI (^Lc _jUjlS ^pll Jbibj^JI <".IU^tla 
iJaljLi-La 400 -50<j-<_i Lo 4_o.LijVI I j*a I U 7-jlj^jj i_JL«JI (^yfl («j_=oJI 3j J » i a 

' £]l ' j'*» . J Ju* <LlSljj gSj I 43LLJI 1 " 1 1 U -»■ a rOJ%J>. JJLL&1 3_Ll_Ul i—jLljjjI liJ L(J» J 

3jIj-j>. CjL>.jJ (j-^- UL^- 1 l>^J 0"^ L>* ^^^Hl jlit-JI (jl cLfl_L^>. ^ilLa 
jl jL«-II tJ - ^ (J < *" cH^' ^1 "-»iU (^ J nt'i 1 11 U jUcjJI (jjs J^i Ja j i 1 'r> j 
A^^ilu SmjS aL^>.| CjI j CjLLuj^j c_t-jS^J 3jj)j-u3 (_!] I JLA t^-ij-i J " Ea-fl ul 
(j-o )«-3Jl11I jLJclII ^La dlljS i(_p3j ^(1 (j-I^Ll (j-o )«-3 JLlLI jLJclII (^aSI Laj. «_a 
JLjJjj I j <S t V ii_iitj Ijj 1 hi dljlq (JjSj J^j SjjJLa^s CjLlcSj TTj-ieJ (_p=jVI 
I J_A (Jj-a /j\£. c-JL tT Jl (_>>•' (J-°J i4_uuj-^SJl iLsLLaJI (j-* 3^jjL»_a ^^-^ L^3-*-" 
)<-3JiiU jliejJI «_uijoj jLiI 3JlC j-i>- (_5-II SjL«JI ( _ ;r 3 *^till jalj 4Jla ,_jjl-*JI 
(JlLo (j-SL! i3jL>.lj 4jjLij^S 4laitA 4jJL»ILi Aji JLsJj t-^uLJI Lkai. (_y3 I jj'a 
Ufj jLjVl ^ jLitjJI J-SJ jj? jj 3j-aU»JI tO^SLum (jja ^icj V jjiVl I juk 
' fljjS-ulj ijJIS^l>.VI Jjsl^. (Jji-aj 4iaJLU3 Jj^" (^i ^Jijji 11 5Jjjli CjLal 1 nlj 
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6Jb-Vxll oJlbJI \jg>$}$jSj 

3-ajLUI LliUaaJ I ^yflj ,2Uj^.ll s |^>.Vl ^1 i_«-uLjVl j_lC SjIjjJI jloS^j 
^—L^, 3j9jL>J t 1 jl_i VI (j_a 4x^o-aj?e_a (j_a 'J J *^H$^ 4_La^s_a 4_ijJu /olu LjJL>. 
(j-a SjLs-lj gl LaJe a (_£ JjlJ (_^iJI jW^ ' -S*^ ("VjLA? J i4Ia->J,l (j-a 4jjjJs M^L^^a 

.Iji. 30 -10 
t;r i)t 3_uLjj^SL!I 2^1 Utl , - < I U -w t 5_JL>JI Sja -^tl jj-*jj (jl Jo*"*-!! <j-a 

4jj!jj>.^jj>J! 4JaLLl]l Lo~aJaoSij AjJij «_ai i(_psj ^1 (j-LaLl (j-a jUe_JI ( _ ;T I^. (J-a-«J 
jLie-i J-J-!jJ O"^ SjJiiiJI j^ojj JL3 3jL>JI j j at 1 a 1 1 {J^l i'( <il CjLjI£LaI j^jjj 
4jjL>j^S 1 " ' I La se a *Liu! ^1 (.g-SjJ La-a 'LjJLc- *jlj^»- =L>-jJj (_)!-£■ ' I— » ■ *-» m£J 
■"'I La aJ 4_JL»JI Sjjj^iJI jjjlIJ j! *JsaiU <j-ai till j£ '^jJLc i^iljJ^a clil J 
U \c J-aju ^pJI 5 »LajV| ^ .-»ljjjU*.tl 3.}Lj) *-a 5_uLij^SLII iLsLLaJI JUtaJ 
mJjjo 0L1-U (j-a 3j_u£ Cj LlO 7t_Us 3JL>JI 0JL& ( _ ;r 3 (jSLaj jl 2jj i^ajJI CjljlJLlI 
Cjli c_<— 1— iLJI ( _ ;r i £a-3Jltl jLiejJI mJojxj La_a j^kl 3jlj^>JI (j-a 3j_uS CjLuiS 
aIjLJcjjj/^U 3jIj_>JI (j_a j-ji! 4_lO jiaj er-"^ J- ^' '-^-* o! -SijLa-a aLjcjvI 
, - 1 1 La -- t 1 aLsc^vI > j 1 .ijj ( _ ;r 3 JLcLjij JL3 Lx-a <Li5Ljj gSJl 4^al_LaJI JLJoj ( _ ;r 3 

•^•^)" 

( _ ;r 3 SjIjjs. (jjj^jt_a (JS i"m 4jj I jj>^o-l>J I 4^al_LaJI j-^JJJ iLSjL-u LJj^J LaS 
4-<JL>JI CiLal ji?-" 1 .iVl j£jluj iSjL>J! j 1 j 3c 1 a 1 I jl SjJsj^iI jl 4Jl>.LjJ! s\-A.\ 
oJljLa La-Lu jUJI jUe-Jlj 5-ls-L^JI aLil Jj"-» (^ic I JL* 4lLLaJI jJu^aJ, 
(jlc. 4^LLaJ! Ja^>-J (jl ijJoiajJIj ti^txllj (jjjjjj! Jlj^ SjL>JI j^ie-LaJI Jji>. 
a! JL^-**n u 2(1 Cj 2(L^t_a ^j-a JUJUdl J-^4J (j - * - * -1 ^J^* -1 ^ «UL>.L_o j>Lui ^jjj^t_a ^JS mi 
H_gj^c_j 4_jJjj_j_J! 4^LLaJ! *\ Jiir" 1 .il Cj VLa_a qjz j_uSLI! (_5-a^ jJLuaXI I JUjJ 
(<U jjjs LgJI <»1i Jj SjJejVI jl 4i>.LjJI oLlU /^LjJV 4jJj|jI1jJ! CjLaHiil ^J^ 5 " 
(Jj^5 2! ( _ ;r a Sjiaj».jji 4jj I jjs.^jjJ ! 4JaLLaJ! (jl li-o-j ijjlslj^. ^1 (j^s JljJjlII ( _ ;r 3 
j d >JI (Jl c I (__^o_i-u ' tJ-La^ij 2( L^JI a»**t i "' (jLa Sj^cjIj 4_L>.L_u Qljla (JN i"i 1 
(^Jl Jj-i^ol! SjJtjVl jl tfLII ^Lal JLjJtl 4^13^ jjLLaXI I juk j^JI Jjj-ajJIj 
(__3 (J a^>. JJl (_J| «L>.L>JI (jj-i > Mil— L-a (JS i"i i L^Jl a»**t ( ul ^c3 (j-*J •*■ la 1 uj| 

. 4-ua_u_uj CjLo1>. 



Lo 2_aliT oVL>J,! ^ 4_jj!j^.^lj>J! 3JaLkJ| <j^ («J1jl1! JLuLL^I *JLu 
(Jl <i »" i nVI Ijla f-L*- d)^ ^JJ-^ 3 l?J^-^' w ' c^^J iJaljlJLLa 3600 J-iLtJ 
ljr £ 5_ljLij_^SL!I 2 al U II J_Jjj ' a « i '— .(j-C ^ jl^ JJL (o\)-JI I j-& (jl Jj-SJ 
iJoljlJLLa 2000 ,j_a j_5£l (jJI I j-A J'^J dij-fc ' gjuual\ J-^'a J^Li- OjjSJI 
gllj'Tr-i <l n ii i J'C i"i"t dJIjLa MjjIjjs-^l^J! SJsLtaJI (jl (j^-p L-LtSL<-i lLLIJ (jr^-J 
d o itvL-u-o 3-SLjj (J I J&J-U (j-°J t«L9l_LaJl (j-« (_tL*J1 a! Jl^-**i i u V I (J_<3J?e_« jj- l^>- 
'"'L?J ' ^ L?^-° w ' c J o "i « j i n (jLcujVI CjL>-Llo~! «LlJj ( _ ;r 3 j LuaXI I JL& 
. >1 i Sj ' ■■ ^ ^j^3-**i t n /^1J1 £lsc ill ^J I o c I a 4_o^^J^_tSlU 1 
t> qm^ (^Jl SjjIj^jjjJI ajaLUU 4jJL>JI cljLaL 



ux\ AJ ' ■■ ^" L US -4-) 



: U.& 



0^! j - u t!- 1 J 



4-uLij < j<ll 4sLtaJI JLJjJ ^ SbjIj^j-iaJI isLtaJI a! jiel^l dilju jLLalJj 
'^JJ -^-»tl CjljLiJI (Jl «1 1 ill jl 1 . Jaj II jLitxIl jl <_sL>JI jLjt-JI 4Ja 1 uj^J tljj-u 
(_jjl_j*. 4jj I jj>.^jj>J I j \l .^t I (j_o 4_uLij^SLII 2al Utl ^^a j«JL«JI r-LliJ f Ijj J 
r'LLlI pj^ij j 1 La-jj-aJ aLkJI (Jl <n"ii 11VI cdj (J-il-KJ La J-^J JoljLi-La I 362 

'^bJI JSL^JI (>l <<JL*]I <yj ^Wj-^ 1 ^^ 



(5) 






JsljIjUa 


/3Jljj$£Il SJtUl l^f 


-OJi 




70.0 


OUUl 




5.8 


j^jj-ji sl^VI 




522 


iSj^ iJbulil Ottfjll 




420.6 


gik,i 




60.0 


jjiULJi 




2.8 


Slllli IHjl 




202.2 


SkWjjigj 




78.5 


dinfti 




0.5 


*J» 


1362.4 


£j**l 



(5)Armstead, H.C.H., Geothermal Energy, John Wiley and Sons, N.Y., U.S.A., 1978.P.143. 



3alUlt Lalqjrli.il JjJ-J! ji£l (_yA ^i>°' o' ( ' )f 1 \> Jj^ 1 ^' 6"° ' k "- N "' 

^yfl LjJLtajl JJtJ 4-uL\!l 3jjjJLI J^xJ Vd>^ °^J Cr'l ^^ ^i>°^ j' J^ljJIj 
iLsliaJI 3-ajl (jl J JLu 4J| VI i 4jj I j^ojjjJ I iLsliaJI <j-a «Ij^SLII rLul JLsca 
SJsLLaJI I j ' "j ^j^s-Vl j 'I La_ll J>1 <~i mV 'j j >JI ' ^j"'^"' (jJJ i^ut 
4_l>.LjJ! oLlIIj jUe_JI j 'I • ■* a (jl (O-^J-3 Sj il i n_i2 d 1 1 nitLi Lai t 4jj I jj>.^-l>J I 

oVI mli ..I JjiJ^a ( _ ;r a 1 13 " LjLCa (J^cj (<sJ «Ljj^SLI! j^Lljl (jl VI SjiiSLi j^jjj 

j_4 JjVl '.(jjj-al ijl\ dilj ^yfl i. 1 j 1 ntl Jiaj«j j idJLiA 4jjlj^ajj>JI iLsLtaJI 
j_o_pJI jl jjfc ^LlJIj 4_uLaj|j^SLII jjLuaXlj (J5-ajj ^-^^> ^ SI la j 'I 1 a a j fljj 
(JjLiil 4j£jG JlLa ,_Jjj>.| JjJL*. ^^ jojj 4jjljj»~a-L>JI iiJsLta-J! (J I <n"i 1 11I (j^Lc 
i." 1 I 'r-ij JLS 3 J i 1 1 11 j I jl lix_o-J (jSLI i4-j£.ljjjl 4-p.LvjJI Cja-ijJI (j\sr 1 11" j 
(&1j (jl Lilf VLfl 1 *L-tSl "jj gSJl 4^LtaJI jjja LajjLua^a -i la » a aIjlj?-" 1 »! JjjLs. 
SJaLiaJI JuJjj (j-3 4-jjIj^o-ijJI iLsLLJI ^Ijiiel^l ^^k. ^ jflii.na J-^p]| 

tiUjlj^SJI j_t£ CiUlAiJLtu^l -2 

«t_j_»_Laj1 ^J-ll 1 nU (j-a j-uSJl CjLal Jl^-"1 i n 2(1 (j_a p o_u1 I JLA dtr>o tjJlJj J 
Cja-joJI 4j3jG (_y3 4ii.LtaJI <>LlU J ml 1 n" Sjil 1 ujl (-;r a^ <Ug I u-aJlj 4-j£.ljjJlj 

(jjJl^Uj Sjilinjl o^-" 6-° ^->0 er"-P~ O^ ' 974 aUJI jjh il 1(J uujj J*C ,~„y 

aJ-tb *_<i3j_j (jl aJsa^LU (j-aj (0-^Jjl_La 4i^jG (^ 4jj I jjs^o-l>J I 4^LIaJI (^^Lc 

oLal aiti^VI udLiAj , 1 980 ^Lc ^ /.70 ^1 (<u '/.60 ^1 1979 ^Lc ^ 3, ,, ni l 
aLc (^ 3_j£.|jjj| 3_j^.L>.jJ| cj^ioJI {jjz Lajjj 140 4a^jG (<u ti^o- 3_j£.|jjJ| 
,3jjJ1 S.cLij^s ^a (ji.LtJI «Lilj jlitjJI jjL^ia (Ji.jG SjllLjj^jj (-;r 3j 1 1 974 
4_lL->o ^fl a jj>-" 1 n" u \i ~<~\ (j-3j 1 Jljj-jUJIj 4^3jCUI JLacIj ^_il Mi-wal ' ^J^T*'J 
L^JLa LjjLjlIa ^ Lai i^^Ltill (o^-LLa ^ (jjj<"tl JL^cl j^aj 4jJUI aLil 

4_p.L>.jJI C^a-Li!l 4aaji3j » il_LaXlj Cjljri ifuJ 1 nUj (JjLlLI 4a^jG ( _ ;r 3 J <i1 1 n" 
4jJLC.^/l 2r-\; ,^< 2 j,r- I ;,^tl ^jlslj^VI (jiuLJJ Jj ir^L>J,l ' ^J^T""j ^J^IjjJI 
(J I «1i 11V ■ La La a. ' 'II *ja jj^jjiaJI ^fl Lai i^J-^'j di-Laljj 1 nJlj CjL>.j i ulllj 
^_a J a <" 1 11 "t (^^ZLlSoj^JI jL>oVI (_5-3j 7t-UI tLuI (_ya 4jj I jjs.^jjJ I j \l <^<1 1 
x^jJll jLkjJI J a «j 1 11 j Lij^^j idjLajJaJI (j£. JLlL*JI 4jI jlj JjLiil 45ajG 
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4_L>.U_a]1 X_uLuJ1 (J <i ***( I UJ j.j1j^»J1 /JSj *(Jj <^>L>J.1 ' d-iA^iJ (—3 j^poj^/l (j_a 

2_lajGJI Jl n rl (^a J g <". i n~ SjutlU cjLVj]! ^j ,2_.,Utl ^Ij^LVl ^ 

Jl <i »" i hVI CjVLsca ( _ ;r 3 4jj|jj>.^_j_>J| j vl .^1 1 qjz -oJLuJI Jl ml i ill «JLlj 

2 al La tl S_!-«-^ ' a « ia J-iLtj La jl JoljLi-La 2276 ^jjljja. 2 j^'l ;j gSUI j^tc. 

jj a ~ l <■ i j i ii (j-o <_dl_La> (jLs (jlj 'j j • ■* 1 1 I j_a> (j_o 4j*JLLL! 4_ljLjj_^£LII 
juj^I ^JUa jV ^i!^ c^^J-^ 1 (T^)" c^ ^WxJ^ 1 j^ ^VU-^Vl 

j_«I/Lijs (JS i"i_i I jj** j I stoJl J I (ji.LjJI ft LI I a\ ji>-" i ill (jSLx-i (jyJ-!! CjVLsJ,! (j-o 

f«-j (j -0 ,? *i— i^ ' " II ^-j-jLj_lI! oL<_a 4j-2Jj i5j-" ?tLl>>j a ^Lila JjLLtl A^jis 

dJJJLSj iCil j a ulj ■ ■■! Ij » J .^.llj Cj^-lJI (j^Lc I J *jjj"j S^rh 1 ^' U^ LflJe-ia 
t J j i^L>J,l ■ a j a a-j jl 2_j_c:|jJ_1| 3_ja.La.jJI i^J^JI 3____GJ 3-j-uJJU j^aVl 
jj_a j— i lTl-— jl (jl j_fl> <Lj-Lj) g_— l| j^c CiVI m"i i.VI 3_Ljj *ljj j^a- VI ui i ii II j 
«La.j_ 4_La.L_u ^L_j_a x_j_iL__ Jn mi /yLc J_s.a- 4jj I j_>^_jj>J 1 4_sLI_JI j SI t -^ rt 

sLjj^SLII _lj]j_(___ L^JI n tli ill j i.h'j V(__]_UL>j (jLAill 3_».j_,j_a Jjal L^_jlj_>. 

IjJj . jLi_x!l J_U 2jj ,%..!! CjljLjJI ^Ir J-oj-l __l!l CjI_Ljjjj_JI Jl otli ..Li VI 

^palj-c. _M <___> 3_La.| mil oLII JL_*___I 3J|_>JI oj__ (^a (__<_/L_ll ojSLj ___a 

j-tijj jj^lj jl J-^«J ^ ^L^jJI <___! J-aVl (jV ftLlj^SLII JLjJjj IjtC mJjJ>V| 
.SJjJjlII (jL__jVI ,_p=lj^:l 3_a_L>J Siill-kU L^_L_,L 3J_U_J| 
<___) 3_jj|j_a.j_i_»JI 2 al La 'I j_L__J. 3_uLij^__I| j_jc. oVLutl^VI fjjJJ 

djVLuii.j/VLa S^joJLa 3^.|jjJ| I ^$A~ <j>L , ,,llj ■ .Ull ^^ oVL« 3jlc 

(_j-3 OJLfll CjVI Otll ilVI ^-JJJJ (j£. 3jJ-^5 (2)(«-3j (JjjLJ>JI AjiijJ <Lic I *<^tl 

^^-LLjlJI JI_«jtl<j/VI (j£. Sjjj^j U<" qjJjjijJI ^yS 4j>.jjJ,| ^Laj^/I jj 

Sjl-^j (_yLc i_3j_Ju Lul ti^o-j iCj! ntj i nil • e^gjXa ^^3 4jj | jj>.^jj>J | 2al Ult 
(jlj sLi^Li. Cjjljjl Jl^ Cj VI otli nVI oJLfli Q^Sj (jl «^jj1I (j-«i I ajJI I J-fli 
i^jj^a. Jl^ (jj^ D'j ^i •^ lS/*"^' jjLuail (jx SlsLLJI jit,,,! pLajjl Stiaj 
Jl o « ~t i ill i. 1 1 ii t (_y!l LijJaj jjj i«L>.mi j 'I Lai I ^ljLitjjj/1 (_y3 )«_<j/jIL1I (_yLc 
3_j-oi_b tytjVl 4jjjil Ji*j sLij^SLII ^L^i (jl LiJL>.^I ^Ij^^LaJI 2^LkJI 
(6)Geotheiinal World Directoiy 1975/76, K.F. Meadows, Califomia, U.S.A., 1976.P.173. 



IS 



6Jb-Vxll oJlbJI Up^Jgjij 

^ < - /28 , 7 4miM 4j>lj,„tlj ^U^i^Vlj 3 nUtl vZjVLuO^VI L^J: '/33 , 2 
ailliJI 3_GjII JIjoj 2u£.!j_}JI (jislj^Vl ^ SjjIj^-^^I ajaLLJ! »|jlsbIu<I 
4-j-cl ; ^aJI oVLuti^VLa ./.I I ,8 3 , , „ ! , JjLiU S^jG^ .*/2l ,9 a imli 

. 7a , 4 a j i m m Sjji-Vi a.Gji! j±>^ ^i 



Lr J=l 


&iJj 


^Lc-tu^ 


'U^-l^v' • 'UJiS 


Vjj 


joji 


1052.82 


27.68 


56.78 


628.79 


339.57 


ObLlt 


432.22 


71.04 


11.44 


116.03 


233.71 


^jj — 11 iWIII 


14.32 


8.33 


- 


0.39 


5.6 




0.60 


- 


- 


- 


0.6 


gOajj 


389.18 


10.24 


21.06 


232.49 


125.39 


bjb«i» 


311.71 


254.04 


17.72 


- 


39.95 


i-L-Uj' 


75.56 


32.23 


43.33 


- 


- 


J-UbjjJ 


2276.41 


403.56 


150.33 


977.7 


744.82 


t-H 11 



i i j*" f-jj (jsLi aj^sLjJij a ri i~i -»j, i l^j^'C M.a l#j a ^ i~ -^ I ajsLtaJi j \i .^» « 

OU^JLL^ JC ' ^l**'"-" J " ' ai I 0JLA jL>.t ^^ ***(< til ( _p3jHjLJ C^ ' " ' 'J * ' a 

JL9.I (j-3 L4I3. l_tsj a K ui a <>>ji«J La (jLa dl!jl£ ij^-VI jJi^iU J^\Ju-uj\ 

ajjjLiiii ajLjLiiaJi (ji ljjjv^j >iia a_ui^jij a h.ki £JI ajaLUJi ^i Lijiaj^ia 

4-j-jjI_u jc =L>>jLlI! jLiVI t_iljerj J 1 1 nil j JjLt^J! J <^-'ai 4-<-uljjJ a_JjL*_a 



i(Jj i.aAJl j-J-i^J J-J-*JJ O^J^ ' r ' " O"^ 0^-° O"^ ^-La^Lco]! i LjjLclj ,",,[ 

4jLaL>^Ij >!j^J! a_cj_^, jl c^^- SloI^^JI 2alUU aj.„;ILi j-aVl iil!j£j 



M 



<-J t^~j L«jj LUajl 5GjLj i.-.i.ij! SjoLlII 4^LLaJI (jla ^yJhJLj iCLilii ir. i.ijl 

LgJLudj-u! SjLcI /<u Ltjijj sLul 4JaliaJ! (jjj-J lP^j -^k^V lS^ 1 ^' j&!u]\ 

(j£. OJjLr»JI JJ£. li^ej *_U3^a <."' i njt Cl^l'C uiXI OJLA JlLa (jl icL>-L>J! CjJ9j 
(jiL^jj J-jLfcj j_<_l£ Lufc 41LLJI (jtji. (j2 SjjIj^ojjJI iLsLLJI J^Lii^l 
.(JJLaU 4-Lt-LjiaJI <"<! jU» 1 1 ^j n r>> Lgja.ljJr" i ..1 jlj-l! 4J3LLaJI 4-ui£_> (q£LxjJI 
oj-fc (jl fJslj-Jlj iLUajl 3_i^>L>JI LgJ^K n,a LgJ ibjtj^jjjjt 4JaLLaJlj 

Sjj^jJLI 0^^ I'l.l.La i4jjIj^>JI JjJb«JI <uc>> i^^to-Li • *l~y. o^lSLAU 
i3jL>J1 jj~» * ^ti ^Jj ^ MSI , ,,fl £j£. i u\~~*" ^>.L_aJl *LX1j jLit_Jl ^j^^ (_3 

Sjl_>J! j i j x ■ a I 1 Ci^*C i"io (j£, ' abjej ^ .l.^.tl 3jL>J! jj-» LiaJI Cj^'C i"i«j 
4_l>.LjJ! ijLlUj jUt-JI (JjJL>. O^'C *u (jIlSLLuj/ j-«2l Jj<j i n"tj t 4-Lal i nU 

<u»ui out* jUji j$a»mu&* 

■ Co<-lI1 O^K i7i a -I 
d 1 g <"ii ii U liJJj 4 i uiJ SjJtj^lj 4_L>.LjJI <>LlU j 'I '^ a (j£, o> itl (Jj-* 5 

5-IJ » I r-l J^l 4jJ ! J-3^0-lJ>J I J \l -^1 t (j£, til^txl! (jl VI IjJ^ILlII (j£. L^iT ill ( _ ;r 3 

V (j^a.1 i. ill *Ulj jLitjJI <j-a CjLJljji. -i^-J (jrll J J uiJ JL3 ^^Jl JjVjJI (jV 
OJUk (_p-o Jo^>-J (j-o J-SLlJIj j_o_>JLi aLj_2JI Jljlj VI I j « La 3 LaSL>. (j La «" 

fs-x->. (_jj_o (j-c IjtUq LiSLs. (_,U<j V (JjVjJI ijjut -i^-j (jl L«^ j^Li^all 

j_iaj aLjJlII S^LkJI (_ ;r 3 4jJjVI i.~ i x j 1 1 CjLlLaC (j 1 i ^-~~j i(_£j!j_>J! (jlj_r»JI 
tljIjUo-VI ? Ijjs.1 J^- 1 (j-o till jj aIjSVI tljlla ^Jl J.^" 3'-* c: ' Cr^ jV^ * JLc 
(j£, i. 8 ". x xllj (_p3jVI (_ ;r 3 3jlj^>JI CjL>-jJ )«_jJjjj 5jjjJI i_i-pjj d < j i U ^j\^. 
dVA a-g ^jj>iij i4jjIjj>. j 'I '^ a Jy>-J (jfJI j j i"i" jl^ cH^' i£j^** < (JjVjJI 

J15JVJ D'-^- a l (jr^ ^-i4i' lP^ j ^ <3 j'^ J-^>^J Ct^" (5l°L*il tr^ "'" JLa £'Tjtl 
(jJaLi (j_a jL»_lJI "*l 1 aj jl 4-o.LaJI oLlLI ^Jjl-y j-3ojS SjjIjjs. j.iL.ax 
(j Ir J-jVj 5_j-seJa uJI oLa/ljjJI L&l3 (jJajtj ^^Jl (jl 3 ^' cr^ j' 'O^J^' 
3jsjLailj 4-Li-LjiaJI i?ljnll ^ j L«j£_a-L>J I CjLj/Ij jdl£ j \l .^1 1 aJJb JiLa j-3oJ 

>jjlj ^jjJI 2ji>ijVI ^ijlj-^II <L-utjjij 3jj^jj.l 2^U;1I ^ ^j^U 3-uL^SLJI 
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:jJl>J\ O^K ni a -2 
Jutlj Mill j-3jj JtJtJ 4jjIj->>JI j 'I Lai I aJJb JN »" . ..V j A^tl JL«x.l I J-jj 
SjjIj^sJI JjJL>JI (^ j-i>JI Jl nr^fj ij 'I LaJLl oJLA Jila Ji^J (_;,!£. 5JjVlj 

3_jjIj^JI JjJbJI jii-o ^ LJLv 3U»"i,,iU oljjVLa i3-i^L>JI Lgj^lSLA* 

jj^pjjl j^C ' . ipLullj I." ' X I 1 1 T^JjLj (Jl^ii Ltjjjiaj (<U (jy^II CjljjVI Cjl j (^yjt 

(j-ujj j_o2l3 4jJj|jILJI J j fljell 4-«j^La CjIjJ 2I OJLA C^jli I jlj 'OjLiI J-"" J 
^ <L<JlC SjIj^. C)L>.jJ lIjWI aJJt 4j>-Ijj jl 3jjIjj»JI JjJi^JI ^ till ji^ 
L^LlILuS (j-a J-r>o 'L'-JlC LlajJLca I ,- ^_'^ '^'j^J '^^J-?^' 4-LLaj^fl iZjI fl-ilaj| 
CjLlUx. *Lul jLitill j I (ji-L^JI «LXI a-SJLu i djjS j ajcll I .f'J'-N '■* <j-°J (J^ 
j-i>JI CjIjjI (JjLj ty\£- J-aJtJ d a u ge rt 4jijLi_p -il^-S-i ^l_<j^t-a (j^SLij ij-Aj>J1 
4_jjIj_>JI j vl .^.tl ^c Lbej j_i>JI (JL*C I ( _ ;r a J 1 a 5eJ Laj 1 1 j"'J^ »' a (J-lL2jj 
CjIjjI ( _ ;r i J-Li- 0J-i£. J 1 a -*■_' (_g JJI (jj^aJiJLi jjLalb J-"-^' Ja^ (jl j-A LJL>. 
J^J " 4_U3-At ^JJ *-* ( -^-a-) 4_u£,j i I 5 1 ' ■■ rt «Lc o_Laa_a 4_Lu>J 4^t_uj (j_u_u j j-<L>J I 
daJu aj 4-J-JLc 3jIjj>. (j_a *LjJ ^J—*"^ J N ' i_Sj)j»Lb x_a a^^IIu j-i>. Cjljm_a 

j 'I - -— 1 1 ^jjt J^l t'mil 3«La£ SjLjj ^1 (__g.ajj < 11 (_gJJI j-o^l iJLc 

:A T cU*JI i^Knit,! -3 
(jJaLi ^^ 3_jjlj_r»JI j 'I La_U (_^ (_£j^*_j l_*j l_Li3jj<-a (jl Li& d K uiXI 

3_LjJL2 oLJljjJI Ji-lj L^iljLuj oLjII 4£>^. <j^. LuLayLt^a iJJJa <_P=jVl 
(jl .(_p3j^(l (j-IaLi (^yi L^jIjLuj SjIj^>JI (JL2jjI (jj-^ 1 Lh^jjlx I ''-j' lil) jSj 

ijjJaj r - jLx-i jjjiaj u^ SjJLaJI aJi^. 4jL^1II ( _ ;r 3 ( -5 -i-« : J I J-A Cj Laj U U (j-aJLi 
L^_«_jjjj 4_2jj_Lij ^Li_a jLj VI JJLkJ ( _ ;r liil 3JL>JI JljJLso (jSLaJil qjz (J-»-><-' 
(_gLij 4jIjuJI (^yi i>J-^>- l -r tJ ?^ jW^' LS'j 'J-* - ^ ^j^» .llj I j . a « J (jlj jLljVIj 
(J^l i"u 11I J-«-C 4JLL3I (J^-l (j-o L^J aIJjJVI C-iJcj r"LlJl CjVjUla (_gl («u l_i-ujj 
j_Lal_r»JI l_LL3j ( _ ;r 3 d I n »" 1 nil jjj-^' ol '5JL»^ Sjj Laj (_gjlj_r»JI (jlj_r»JI 
3 j g I < tl -1 j &l a 1 1 ^ I r LajLaJLcl ,j_o jJl^ I 3_lL»J,I CjIjjJJI (jlr jLd»3 
(__ut_u_o «LjjIj->JI CjljIj->JI jnju aie * cLSjjtll j-j^laj (Jl3 I jjj 4«L?e_iJt_t-ajl 

. L^aljLir-" 1 11I 3c Li^ SjLij 
:OjAjJI Ci^^iTi a -4 
4jjL1I jl 3jjLitjJI 4jjIj^>JI Jji>JI ( _ ;r 3 Cj^bll (jlj 1 h_mj (jlj 1 .^.^ liJLla 
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<_ajjj(Jk! (jjs jl ' a-u£ull 5JLiLaJ! j-j^ cjIjUL!! ttjo^-j lSj'j-^' <— 13-lnJI : Lutj 

(J-oAj Coo ' d-uSal! 4JuL9 j^£- ^'j lP^J^" ' (J-^"- 1 (1)-° J"-^-"^ f-° ^J-"*- 3 ^ J ' 
'/. 5- , 5 (j-a CjljLiJI aJJb 4 j i iii ' allJeJJ ijLiejJI I jj'a I iuSjlj (j^JI <_Sj|j_LaJI 
jjjt jj- ^ j i im ij «L>.jJ_j CjljLiJI £JLA (j^oSJuj ' J c 1 ' aj 1 1 jLit_J1 *L»-a£ (j-* 
ij^jliullj Lua-aVlj (j<ja.j|j Jj^jtl J_ujj_j£ jLc. i-dLufc i_dJj£ iQ^jj£LII Ju i n^jl 
I jlj Sj-iia 4^cj!j d" j a i ii (ji^. 3j!M-C (j^>-JjJ4^-II ^-i^ij-^ j^ o' '— SjjjlMj 

La^ 3 ,;■> a^. ;tl ^LaVl ^ 3_L2iJ! cjIjIJlII *-«^u (jl o^l ^Li^ ^ilj^ 

L*Jl_Lifc (_Jj^i.l ^ j 3. (j-oj hj!j-j_>J!j CjLilI! (ji^. 4l«jjt_a jLLai-l ^1 i^jJj 
CjL>-jJ w I c jLa=_jJI (j_a ^a-LseJlJ I (<u ! il =Li^aL>. (_£jlj_>JI Cj^tJI j I La a. 1 
^laj 2l ■*■ La i ■■ ^—II L^ie-LgaJ 4_L>.L_aJl 0LJJJ (j-° ^j^'"-"'! r«-i '^J J I 4_uLc 3j1jj>. 

(_>^i>-*-^ Cr-'l lS^W "^ '- 4 - a ^y 5-*- : ^-' <l>^'- a ' 3> *— ^Ji**": 1 ^ Cr'l ^<3 * ' ^ j' 
j' La3> 21 0JL& jj- ^ajselJl ^j! t ) La^Jl ^—11 CjLuj ^jl a_o* ^j-a 4jj^t_J1 £i_o* 21 

0J-A jj-^ L^J-^*' ^J-* L)^J (J-*aLj (-r^ ^W^' j' J*-^-^' L)-^ 3 " 3_}Lcl _ usu a « 

.3_<i5}m Ll».^Jj_&i!I j^jjj 5-j.^l i^i"i^V1 3iiK~itl dj>iSL<ia 7-j-La3 3_lUjl!I 

J-a_«-J ,_£j^i-l J-jIjj-u 3j| j| i>LJi.1 -Sa^-J aJLc ljr i, Lufc d j i nj'ijJl ■=! K i"iU 
(jLa jj>.V! l_uL>JI £yz !j£J , ■» U . ..II j^JJ (jlaj^/l (j-LaLl (j-a 3j!j^>J! Jil (jyi^. 
jl 2_jjUtjJ| Jji>J! 3JL>. ^a I j'" (J^l 3jL>JI j j je i a 1 1 ^^ j^r»J! Cj^M's i"ia 
,Uji ,^tl ( ^c 4_4^.1_LJ| Cj^^miU <ta-!jj j,! j^sJ! Cjljjf jjl dili ^d-pUl 

(jl_3 I jjj iSjIj^d! sLjjJjJI Cj^Li^jII ,j-a ^^ j^j- ir^ill (jl i_3j|jJlJi.! (jjs 
JjjVI .-.I ^ ,UII ^J 3jL>JI 2_j3^jJt 5jj^> ,^.tl ,-,l axLaJI ^ SjljoJI JL2IJI 
^j-a 3j I j— >J I ^j-a J I jL-d_a j--iS I /^l^. ^J j ■ aa >i 1 1 ^Jj*. I (j-aj ^ '„ i *^r-* £ ■ ' » ' ' " * 
j j 3e_uaJ I ^j-a 3j-j_o 4j>.1 i u a ^j-a 3jlj->JI tIj^^" i <n j-^ 3 ^ I a) '**' ' " ' jj"^ ' ea 'I 
I JLA a\ I**i i n ij i3j1j->JI (J_Li-£^o3 c^^" j J Je-L^aJ I CjIjJI^ ^^paLiit-il ^c j^Jaj^oJulJ 
Juuj - JJ~» ' ^Jl (j-° /*-*-"' 9-J' •- La . •. 'I ^ j La ***' I ^Lll ^j-a 3j-ui CjLj_aS 7c_Ua £jjj_i 
I j -» ■ '- ^L»j 3 ;j I La 1 1 u^\j^l^\ ^ LgJI ot'iiilj ^cJa .■■'! ^1 i>LjI! ?-ljJr"i.il 
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idJLJIjJ IjSL&j J-pl ^jlj-* - s ^-"" o-^ J J Laaell q^zjzI (j-LsLi (^1 lij-^' *J-° 

( j_a d ^ , U Oi^o *-23j ^j-al i nil pJ-JI (j-a 4aL>J! SjL>J! j j x ■ a 1 ^ C^jli I jl 

jLii SjLc yjz>* ?Cti i3jL>J1 4-ual i nil d 5 i la ' I ^—Jl (J^_t-a^ll d u-Laj| Ji^se ' ^Jl 
jt jL?c_lI1 x_a^*j La_Lu JijLJI *m •*• Lgaj I j Lgaj « ^J a*"i i n \ (J^JL^Jl 0JL& (JILa ^—3 
~_<j_j_u_) 4-j^al i n a 3jL>J1 j j -»- . .*-. 1 1 j^S j! ijj>.V1 I j '^* * (j_a (j^>*i-<_aJl *■-*' 
(^J L5AW ^-*- a ^ « i "Ij Sjb- CiLa-l i no J-^- t— ij i n~tlj L^J^Mjs. jLiilLi *L«U 

, tijjj ^j^, (^P 3 ^*^ j j je-L^al] 4-Lal i nil 4jt_j_LLajl ji j! 
(j-al i ii a^UI uJ-i^aJI jL><JI fj-^' <j-° ^JJ **" 1 - Q ^' 3 * . U 1 1 (jjS^j (j-ta- L*l 

3_i^M_i^5 (jV Sjlj^>J! JLiljl •» La i ■■ 4-3.1 i .I a SjLj (jjs ijjla 3JL>Jlj jj^La 

J 1 5) j i S CjL>.1 i ii a j j C * 1) i n**(T1 jj-a ?ULI *-La_l I j**'^ rt ' ' ■■ rt aJlCJ JJ~" . *-»tl 

i3jl_>JI r-j La-uJI (j_a 4-kjj/Ij CiL>.I i u a 77LIJI 3JLxJ! OJL& ( _ ;r 3 j-a^l w 1 taj 2j 
^ajVl ■*■ La 1 ■■ 0-=»o ' - 1 1 j J as ^" ^Ijj>»! „ & j I < ea 1 1 1j_A ^—b cL>.jH2JL1 (^j-LaJlj 
^LaJLI 7r i n" /^n '"*' c J ' aagJl a ^j ^,".11 Jj] Jl>.Jj J**'J**'^** j J se-LeaJ I i>J_A ^—3 

4_)J_j_LijJ1 j j se agJI ^1^-a jJLajtjj-ol ^jl j-^ • 5>-uS CjL>.1 i na ^—11 * h i n*t'u 

'"'^JJ7"^~'.' f*LiSH 7-ljHa! /<u JiiS I jjj 1 LolSLa !j-al 3j!j_>J! t\j^x^u-u\ (j-a (J*j*j 

j j -» , ^ 1 1 ^_£ / " > 1 ^ ^ ,"." Cj1jl>.I (J^>"i jj-a 4jji^j 

dll ji j La -- 1 1 ^1 CjLiLjjJIj CjLj!^-l>J!j j uioJl (_psjj>3j (_p3j^(! •» La 1 ■■ ^1 

Sjjjj cjLcL«-ZuI J ot" 1 11 3j!j_>J! tIj^t" 1 11V (jlsja! ( _ ;r a 4Jji»J,l oLlI! (jla 

4l <n~ 1 nil oLlII (jLi Jj^j (jrt «i~^U (_>^jlj (jl (0-C.jJ 1 1 itajj 7r U 1 ntl ^1 L^iS-uj 
jLS-a! jj_a )t_La_l V IjLA jt 2(1 ^^pajVI jj-LaLj ^—1! ^jj>.t 3j-a L^je-ua jLJt-u-u 
(_gjjjj| J J -»■ A'.tl jl j£ jJL jjJijJIj i4jjjjj! CjLcLk-Zu^U CjLj_j_<jij lijjJLs. 
^jSJ t(^j se-t^aj| ^jlj->J1 j J ■ a 1 1 ^—J! ■ alxgaj Ljj1jj>. Ij ) < a rt ^J\ mm t u d uiAj 
(. 1 j 1 n_i 4jIsj1jlIIj i-ilj'C i"ill (j_a j_uSLILi LLsLa-a 4jjjJJI 4^uaJ! (Jl ot'u u| JljLa 

.^iLLalSL!! jLLai.V! 
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a 



<*jjl_P9jjtll &31KJI 



i I j j '■» Jjj 2 •"■ ol^>J a \j^ ,^\\ . " 1 1 ^ . U 1 1 ^a \ *',*~^n '^JL* 1 i>5-«-^ Coo 
LlI! fc ■ eaJ Cj-o. J^pjJI 3-g.l iir-i (_y3 d 1 m"i i n a cLajjJaJI OJLA (j! i_3j|jjtilj 
( _ ;r a SjLjj ^1 (.g-ijj Lx-a (JjijIUJ! (ji^. SjjjjJ,! ■"«! 2glaj| 4-i-al i u a 3-iLjj cJ^^ 

/^jjl (_£JsJ_) La-a c\_jJLc Ja^i !<•> (—Jl 3j-(L>Jl 0JL& < lj'^>" ^j^zjjju *£ d u-Lajl 

4j>jj/Ij CjLs-Ljla ^1 iLailLi «Lol! tt a i n" 3j_iL>Jl i_^jl^>- ^^ i " ' I 2 2 •"■" ill JL>.I 
Jljj-jj ^—l! (_£_}|_u_u ^Lul tc_Ud q\ »1 o bul ^j^* I fJsalLiJ i3jL>j1 TV^ , ,.tl ^j_a 
^j^Sj *-t-aj (j-JoS3 ^-Jl £jjJ_] ^Jijj i n 1-4-4 I j ' ■■ ^^" i-r^' d Jj se-Lajl i"»l ^ .Utl 
c1)JJlj>. * i^gJI 1 J_fl> {j£. 7r~i m i ua iSjju j__£jj>.21j 5jL>. j j 3e-LaJ I ^j^» I 4_l3 
(j_a J_jj_U Cj!jU>.I ^\\ LtjjJLi (_£-SJ3 JJ~- '^^ ^$ 'LiJI-C 4jj!jj>. CjI^L^jvI 

I n 1 S, a lSjJ j (J^ '"',' L^j'i ?r^-"l ^4-*^ «LjL«ju! tjLa j^i-l ( _ ;r l«-«-ij iCjL2JLSijJI 

' " » ■ 2 2 ■■■**'' I jj-° ^*^>^' J J ' ^^ /j-I] t-dJ!} l£-^' j j se-L^J I (j-* d 2 da CjJj-i 
Cj I j j " V a ^£ 3j£LaJl OJLA JlLa ( _ ;r l^. (J-«-«-J! j-UsL>J! OiJ9aJI ( _ ;r 3 (_gjjcjtj 
cJj JL3J . SjLa-li! CjLjzjJI ^^ aS j ulS a ^_u ^^ djnUII (jjjjl! (j-uj-l 
^j^ a j j j S '"'I 2 2 •"■"' Cj!jU>.! (jLS_aVI_i 4JI (jV! ^1 Ojjj>.| (jyJ-!! Mj^?-^' 
ijJoLa i^^>- '-'«''■-' 100 ^jJ] i>\-jS\ ' U » < '— j<u I jl La-^3 4_lLu!j_>J! j j x ■ a 1 1 
y-lj^a-" i ill ^^ 4_2jjJaJI tfJLA 4jJIji3 (_JJ-a j^c 5-a^L2JI dilji i nil I a uiSu i "J 
4-iL.qjI SjL>J1 jaJe-Li3J I (j-a 4jj 1 jj>.^jj>J 1 4^UaJl 



(7) Mortensen, J.J., Energy, Vol. 3, 1978, P. 639. 
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j 'I LaJLI (^JJ 3-S-il i.i tl Jj <^ a II (_j_a LcJSj-laJJ 
oJ_A (jA*j (jl L-ljIjJ i4_Lj_J! 2al La U 3jiii_mj.I1 
I j i ea « J Ltt_Li_l (J I <i<" i ii V I _Ll3 LJL^- cjr A j 'I LaJ I 
»l mi iiLlj it_!jL*jJ!j i.S-rjtl 4l>.jjs (_y^ JljLa jjs.V! 

ajaLLaJlfT n5ji.Vl j^I.^iU (jla djjlj^^^l 3JaliaJ! 
jJLl 3JaLLj jLstJI (^a djjIj^J! ajaLLaJlj S-ul^l 

j Si ' aa i U d 1 1 n iTuj iS^JLrtlLaj ^ o il S j Si t -^ rt \j >J| a 
Lt-Lqjv t-> i" »" L^ji l_ kjS LLiij _l2j3 3j jLajJLI^ «L»jl Jl!I 

.(j mi mJ U 
(jjji-ljjjjjj^a^l Jj^flJ! Ij^^Jij t-fmi iJ 
jtlij Laj CjLjLjJI ^^ (j Sj i a 1 1 Jjiuil)! Lut Sal ull 
, 2 a I U 1 1 j \l ,^i ^s L^ol JlicILj/! (jSLxj jljjs (j^s 4_c£. 
(jjj-tf-l (jl 'J i n~ mi l Jj^J ^LlcLi (j^jjJ-LgJIj 
f. i a ' ea 1 ' (J_lLujlJ3 t^j n <i i"iTu 4JLuj «L9^Lc ^jjj Ll^XI 
jn ii i"i II d « mi! ^j a I ' aa **' rt ' (j-^ r^^-^- 1 CsljL-lIJI (—3 

(j^jjSJl j-t-aLi^, Jajjj cLjjLi-p Jajljij (_!! L^Ij^oj 

4_Lj!jjL_Ljtj_lJ^JI jljJJ AS. Ml~~j l4_LjljJ_U*JJj^ 

L^-iXc (j"i j + " 3-jJlc.LS Ajlir" i h"j ^ allae a MK i'iLi 

jljj.1 (jl L<o i(jl i ii ijj (jl^-o. (j^s 'i^p'Jt cjI_cjI£LI! 
jljJLl illJJSj jUJIj .UaMI ^^^^Jl 2_j^j^£'j|jj_j^J| 
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(jl j_ii. ^jmg iSJI 43LLJI di! J (^a Uj (j^jjjugJ! r^V 3-aLLaJ! j^l i^ia 



i_Lbl_i>JI : Lj_A (^G_u_uL_ut (^dnjjij _ i a-LcaJ I ^J_u_*iIUl t^-ij -1 ^j i ij"^^ >1 "^ ^ '"' ' 
(jjl>^l i_LL!Ii 3-usLiejj ,_p2jVLi Ja-pJJ (^jUJI <_a}L«J! c_tj£jJ (^3 oj'j-^' Cr^- 
i4-j_>J! CjL-ljLSLLI a I «JaJ I r-LoJlj iQ^jj£LI! Jj 1 iiSjl (_5-iuj (j^T ' "QJ*I O^-J 
.jLtc-lJI ^-5 a! (_^>j2l ■*■ La 1 ■■ /^l^. dulSt *1^_*_uJ l_Aj-u£j LAj-jjL*-^ 
a j 2j a t/_ ia-L^aj| (J_j!iajJ> 4_lLjX. ^-a cLaLLaJl j ' < a rt jmi mil ?j^ /)S mi i 
4 aj>J1 jj-* cJ3i>^-^ Jl-u_uSj1 (-jljj jug i"iTI d * Mit ^j a I L^alLa I ] CjLJljJjI JJljj' 
3'jJ^' Cr 3 A5^"J^' *'-*' (3-° P ' "^ (Jt!-^' cr& a ' *'"' < I r j ■ ^- 1 1 SJaLLa a JLa-" 1 uJj 
*uLj dJJi JUlj 'LT* ^JJ ' J 4 Hj U^ j in^jVl ^1 ^1 14-lLsVI 4jLJjSLo ^1 

td j I <i * ]\ da-j ' ■■ u ^Jj*. t jj- (1A-J • O* ' ij-^i Lr°^ (J^ uj 1 <U^Aa C' i im! L^jI 
'.^-JLjjI ^JS mi'U ^^ ia-L^aj| ^J_u_<ijjI «UjL»_a 3*_ua^j 

jrj ■> 1 ii^jj + LJljJLub^J^ <Lj^bb 'ilSUs + f.La + J^j^JI JLu^jl ^1-i 

(JjiLjjJ! <Uj t* (^ u .1 «a i"itl 4j>jil 4J3LLa (j-a Jji^ *j^ (J-° ^QLx"' Jjii" 1 n" 

(j .1 «a i"ill 4aUo (Jj^jo ^^ cjLjLiIII S«LoS ^La i^al^J! I j^J 4j*_ujj ^^^H 

Lol iJl^a-Vl J-Uaal ^ '/.I ^jijtlj V w ga Ijl». 2 ,^a^.;« SjLj^a S^LL (^Jl 

*/6 ^l^s. ^1 (J-LagJ ^-iJjj S»l aSJl ojla (jla Sjj.jiiJ,! t_jjL*jJ| ^^a 

(1)- Quercia, I.F.(Bio Couversion of Solar Energy), First International Symposium an non-Convertional 
Energy, Trieste, Italy, 1979. 
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ft.,l.;\i,ll oJlkOI ^jil j^Uoo 



(j-lc 41i3L<jJI 4 nun i"itl 4Jal_LaJI (j_a (J^>- 10 (Jjajtjj CjLjLlII! Ajiuj 

ry I ii Ul II pi * mi 2 I (J_3J?e_a (j_o t— OJ 2u Jl>.1j (_jl^>. (J_}L*J Lo 9-Aj 4(__)-3J VI 



i_aUiM Sj M.f JjUj I jl>. SJjlUaJ! 3 j mill ojl* jl VI <_P=jVl ^^lc iU"«l ■ ■■'! 
(jLi ^L-lTl^VI LulSLaLj . (2) 1 974 ^Lc ^ a_al_kJI ,j_a fJUJI <SLi^L^I La 
<_sVJ Sj iS»c JiVl (jit JjLij t_P=jVl e^ SJa^LoJI ajinoM.tl SJaLkJI S_ui^ 

.3JsLLaJI (j-a /«JL«JI i d^l j" i ■■! jljJLo (j-o 3j-o 

(_pajVl ^yli. *Lo.Vl JSLI ^I.Utl ^Cu\ (jJI (^jg.^ill JjiUiJI 2uU£. ^.sjj 

dJLutj i t-^a CjLjL-cJI (j,!^. (_f J-iuj «Lp-l i ; ll * j'a j uil j a j -ic jl j_<I/L-a J*\ i"n 

(_£jl»jj (jL^uVlScjLJaalis-a tiJLcjt (jl L«i iCjLjI^l^JI (_,i^. ^jj-ijj ^jjs-I «Lp-l 
tjl i .1 iVI Lg-iJ-c (_jjJuj (jylll cjLJl^pJI (jl j_lc. iCjLJl^pJIj cjLjL-JI (jlr 

j * ,^.t I ^jt CjIjL_l!I (jl (_ 5 -i-» ; J Lx-a CjLjL_JI (_5-l^. (_£J-*jj 4-i-uj"iiU CjLjI^-l>JIj 

.*Lo.Vl *l jii] (^LcVt 
«l jJlII 77L1JI (jji-Jj J LaAll I jla ^yfl LLoLaj-aI »_U3j_o jjt SJaLLaJI tIujI (jl 

ill j ill r-LiJl fjjisjya J^-^-l cr^y ^ ''- , - & o' •?Lp.>Lt 3JaLL f. I Jill (jl (<tc.j 
4joI_l!I 3alUtl c- j 1 >>j_a ^Ir LlaLii&l j Laii i ■■ l_LJ T j-ii. id'jg it I (j^a (J^lJS^Ij 

. (- ia - ^» j 1 (J_ll< C J 1 ^LiLq C ^jx. 
2 La ■ ulj ; 3_3|_LaJI r^! <j^ M^LlA Ltajaie^ (I) rfsJsj J < uJI ^ AjLaJ 

(JjilxlII 4_JL*c ( _ ;r 3 SJaLLaJI j.\ ,s*i\ ^jk-LjjS j Lo-(j hi i"illa ^'■j <^-tl (JjfLilII 

£J^>> aJL^-**i i njtj w la < ca ) I (JjiujjJI «LlLjjlj a^-Sj g I h i ga *^ j I CjLjLtlllj .(_j^_tiaJl 
iCjLJl^pJI jl (jL^uVI d U , ,,lj 1 j ,",! ,1 1 1 <l\l j* . ..VI 4_lLi£. (_y3 CjLjLjJI (j-o 
^j^a I .■■ ^ c-Ll 1 i it (jl j-J-^. . 4-^,1 i (<t CjLiLtC (_3 jj>. I ^j^>« a Jl?-**( 1 n 1 Lx-tJ-i 
j*C 1 nil ' . • 1 ^^ (JlLa cLulj Jtjjtaj^SLII jljll (j^ 'Lj-II-C 4 j i m ^j^£- {Sjf^i <-— > 1-3 LjJcJ 1 

. »l Miitl ojjjl>- (j^s r-j^jr" i mj cjLlj jjtj (Cassava) ■ " ia g j * II j 3^1>JI I Ul u .tlj 

(jI£LaVLj £b^( LLaL«j-Al )(_Uajjs ( _ ;r a CjLJL_l!I aJJb ^& 4_ulj J_utajj£LII jljllj 

4JI at'u ul (jSL«j (J^rti (^1 (_Jjj>.| 4jjL*jS CjLlLsX. jl j-LaJeTill d U , ,.lj . L^L^jo 

.Jill I JajLa/j ^ jl »Li j>< j<tl r^uV 4^UaiI jJi^o< 

Ltjjj (jLa (jl^jj>Jlj (jLjuV I I gSLLjjj ■■_' (^^Jl cjLjL_JI llLLl) <U-mI]u Lalj 
(^1 3^1^" 1 nt, I cjLjL-JI (j^s *j^>- Jj^y ^1 ,f ^N j**'" »t J^>- J-i^- (j j~ 'j V 

.^jL^JI j uqXI (2) 
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6.JLA.JI oiilkJI Upjjgj&j 






siifc 



nUl 



u j-&p ( 



:jlib£ 



jljosJI 



■j\si» 



^%22j 



juili 



(!) i^j j£* 

^'j-aJl J^Jl ik^ljj SSlkJl jr ta"i ^l£j» iak« 
d JJ L * a£ -i'^-a L^^**- 1 -n i*a j II 4_u_aX. Jjlj Cj^Ltia*, w a jjJQ ^j^-A^j CjLLujij-) 
plj-il (j- <>J-J-*-^ -SjJSjS ^eJ-LaJ (_£JJ! (jLLlU r^Lli! ( _ ;r 3 L^-i-a S 'I aj i uVI (jSLxj 
I j a. j Laj (_ylll 3 a I -1 aJlj CjLjLoJJI dJLufc aJi2j La ^1 4^1 i'r>\ i <i3 jjjtl. I JijJSjJ! 
^Jj ' d JJ <>. * 11 j j c J d JJ uajtJl _}1^_U ^j_a TJ^jJ-a (-r^- L^^-*-* O^ -9 ^)L_uJ VI 
I La .ila. I jj'*» J^>-aJ 4ILu TTjLi- < ^ s ~J-' a J lS 1 -^' CjLLiil! jj-ujS (j-JI UjL>.| j-LaJ 
CjuLLuI {j\ " - 1 1 j 'j i ga >i ) I ^j^* tj (j^-AJJi£ 4jj_Uax. _M^_a I j UJ ^j-a _}1^-U jj-a 
Cjj-j_lJI ,j_a I j » -i-^ (^ 4jJiLJ! ,jjJL>J,! (J-&K (jlr LJLa Inf J'C uu (jH-II 
£^o_*-u Ltiajt ^ al Lall jJUicS AjLa-" i uj ^jt ^SL^-i t*_j_aj?tIUl j^^L-a' (jJ- J ' J 
2jj Leajtll jIjA! J-lLso CjLlLoX. (_JJL>.Li jl 3j_<I/L^a ,J)j_>J! d U , u | aj i_dJj (jli 
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oJLj-VjJI 6-slKJU ^jil j^Lmo 

.4^LLJI Jjir^La-a -I 

.CjLJ^oar>JI '"'I alse a (jjs jLi-ll ?T^-"i "2 

.oLjLiiltj 2 "I »2ll ,j-a iLsLLJI -3 

L^jLjtlLa Jjojo (jSLa-l (_^jJI CjLjLiIll dJJj ( _ ;r A 2j3|JaJI (Jji^-iLje^j ia i a 2 1 1 
JLsJJ I jut (jls 2 -i jt I CjLjLtl!! (j-u (J- -? • ^al tall j J ■ ^» -i^ aJLV'ii iU -SaJSj (^Jl 

cjLiLtlllj syL>JI I U I u . t 1 j s.j^'C i ntl Sj JJIj i " »j j j I II j yS, i nil ' . i caS dJLuk 

J~' ^ ~" ° l ' '**'" l£>- > '^' ' ^Llu-dl (jl (j - "* -1 l^-Aj iV — ) 9i^ L^-*- ^-^ (-r^ 
(j£. |nK*'i (j-^-J • Lsj^i C^-" (J-° d^' ^ 3 '" * 'I flj i uVI (jl^-al O' J^ '^ tall 
I J i u-flj CjLiLilII (J I <i1 1 ill (jlSLa^Li (jl ^ agSa. (J-«-#-i 2 Luis S^LLaJI Jji,->L^a 
(j i.iL-u^I 2 al ta II jJUaj jL*_Ju^l jl -^ fj <— -1 1 uij.al Oul£ J-i) i .SjJSj^ 

(j^j-iiSJ! tiJLLA JljLa jjV! ^Jl i i J^lJIj /ojaiiJ! i_sLii^l ,_L^a (jL^uJ^U 

j \l .^.^Sjl-^. .".Vl jjLi^iclj t—iLJui. 2! ( -5 -l^. (JjJlsojlj i—sLjjsI (_y^ (jj '"'J*J (j-*-" 
CjLjLjjJ! Ouli Ltj iCj_o-lJI 4j^jG jl -»■ .Ull jl a\-A.\ ijr^-zr 1 ""I «!j-<-u 2al tail 

SjjLijSLII j-i^Lutll (_>^»j ^1 3_aLUil ^j.^tl Jjiajll 4-lLic 77LHJ ( _ ;r a I glaSu 
Jjiuill! 4j1«x. (jl (Jjill LuSLaj 4JLa i2_j^iJ| ^j^ cjLjLijJI L^olc J .^.-- 1 (-ill 

. 4Jjal3 j j . *<- (J^L>. (jl 1 11 13U (_j_uL_u^1 cLsLiajl j J ' * rt dulS (, )j ' ea 1 1 
(Jl m~i ill (jSLxj 4JLi (Jj-al! jl «(_psjVI 4jjj^» 1— al mi'iSI JLlhI! Lufc I i 1 11 Ij 

j_a I_La LU-gj La J£ 1 jlsIjII ^ L^sj^tJ liilij 2alUlt jji^u< i_iLAkVl 

(_L^a_>>j (jSLa-l (_^<JI Jjir-iL>J.I ^j^*,' 3_c|jjj Sj^jjJll CjLilSLaVI ^\ SjLi/VI 
. L&j_lC jl » Ll^-gSj I JljJjj jl Jiill JajLj/j (_ ;r 3 (J m" i uJ Ja^J (^Jl L^3Laj-La 
4_t_u (_ll r-Lljtj «Lcaj (jlj I j rt ^J j uajtjq (_^l 4^,ljj (jl CjLlAJlojI (j_a (jl 
La 1 j|j i«Lu_ol_La 3j1jj>. CjL>.j^j ^L_aj d ■ < ^^ ^J-J J^jfi L7^ lP^ 1 -^ «La_j^La 

jl J j ir^L-jJ,! 3_cljj (jLSLal (j Ir j3jj 1 .1 di! j (jla j_i^>Lu>JI oJla jl>.I ) 5^ 

jjl_2JI (_gj ui 1 II j .^. ' »tl j^jlb (j| 3j^j_Ui LilLafc » . Utl .j 1 I j"j-^ l~'«l ^j\^- 
x_a j»>!>Llj (_gjjl J*\ JU ILi I J « jj La * j 2 j . j . U II .-.I jl^'H J!>L«IxjiI (_yl£. 

.43L>.La^l 

4_aJL<j/ 2 al U tl J j i^La-a r'LuV «Laj^L!.l 4-utjxIall (_^ajL^ii»JI j^jjjj 
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4-aj^vLa L^jjlscj (_g jJ! j-a jI i4-JLc 3j!jj>. CjLvj Jjj Sj^J oLj-ajj ^ maj. S-ij-ij 

j , 5 al U tl J ji,->ljca /^LlJl JLa-a ( _ ;r 3 SjjIjJ! JjjJ! (j-a (Jjjlj-J! J-J-i*J 
JLloj 'O-'j^" 4j-tL«jM t_!j_r»JI Sj-iij ^1 JjjIj-jJt (_y3 J^eSLII /^LlJl T^JjLj JJJLJ 
tZjIjIjiult J)aJ3a£ J^tSLII JLaJt-Luu! jLCal cr^- Mjk 1 ^' '— 'J^ JHJ^' L ^- s 
7TJ-a (j-a J-t^. JjjIjjJ! ( _ ;r 3 j'j^ J^-"- 1930 aLc (^-a* ijjjj-uJLi «L>-j_a Jjlj 
(_Jj] 4_i^a_o-j jU 1 11L1 J^pjJ! j-3jj (ji j-^c 1 LjjL^>-J 'j- ' (Ji^;eS_)Li (jjj_LJ! 
j Si L*a.jq *_a /J ' eaj> LaS LaLa_i 4_LiL>J1 1 fla^x^aJI (_]| «j>Jj-ij1 (_]j (Joj^Sju 
3 j a frl J>La_a_Usl t 3 j 1 n a iSJI 4JJLtaJI ^ CjjjslJI pa\-pi) <Jji^\ SJaLtaJl 
J)l_C:j (2 SI La 1 1 jji,-ia< jUcJl/Vlj c-jl uia>Vl jjj) »j>.!jjj 4_u^aJjJ! SJsLLaJ! 
jL«jj/I CjJj>.| (j^s- 1973 aLc Jjlj (_£jj>.| 3j_a (JjjLuVI JjjxS r-LuLi ,»Lajjfczl 
4JI <i1 1 .il J)Lc (jl J^cSLI! t^LjJLj ;»LaJjfcVI 5ja-jpJ <j-a j^i 'f^-O^^i ila-AllI 
4-i-uiJ <J J_*_a jL£ I 978 (*Lc (j-^ i (jd3"'~ L ^ f - * ^-^-j- uJuLJ Lr^ - ^ JajLujaj J)aj9a£ 

jl £-\a_LU (j^sj 1/.8 , 8 i^jL^ij Jjjlj-J! ^ culjl j ,„ II jjjjj ^ J^^eSLJ! 

. (3) l979^Lc ^ /.I4,3 ^1 a, ,, , ,t i j^jj 

4-j-SI j "II 4JJLL1JI 4_La^ jjfc ajJLtaJ! Jjj^aLajs (j-a (_gl d ja frl J>JJ*J La jl 
4_ui£ ( _ ;r 3 SjjJJiI (_La^aJ<JI jLa Jjir-iL»J.I (j£. p K~ 1 Lul li^o-j ' J J ' a "" ^ ' (j-° 
(j_o 4_cjjjJl! 4j>I 1 11U SjL>.j (j-a /?jLl!l J J lqjxX I 'L'-ai (^-^ cLsoLJ! 4JJLL1JI 
J J 1 a -- 1 I (j-a (jjaJ' SjL>.J ( _ ;r 3 Sjlajj-jll 4_u I j J_utaJj£LI I jljl! A^LaSj (_psjVI 
3J3>L«JI ^1 1 Ja^s£ (^JJ Jjir-iL>J,l lobelia Jjajall 3 _, j I U 1 1 d^LtaJI Sjj^ /<sj 
njj—^c w I c J j La-aJtl I J_A 4-J LtaJil jj-23 (jr^' (jr* ^ JLA i^lll^jtTtl iJJLA jjrtJ 
^ a<lfl~iiiiU 4JJLtaJ! 4;Ui^ jjkj j-o-Vl JjsLoJ! 4_Lajtl j^JJ LlA SjLiV! Jiajj 

a^ljjJ! c- 1 tai (jjj 5-iSL<-tSTrJ t Sjji!! djj>l jlSJ . aLc JSLAj Jjr^L>J,l icljj 

CjLjVoJ! (J_La jj_i ( _ ;r J5 sU-aLi. r'LlJV! (j-a !jL>- 'Lj-ILc CjVjjLa Jm>j ^\ 
(jSLaj jL^ La 4_JL«JI S-ls-Lu^I OJLA jl (j^l OuLiI! (jjsj .4jSLjjjsV| SJl^jJ.1 
4jX.!jjJ! sLLLajJI (^yjj (Ji-jG (jyjJI d '^J^J '' £ ^_1>^" 4JJLL1JI (JJ-V L^iljiijo 
JjLj/jj (jjLdl -1 1 f ill 1 if j^^ 4Sj-jj 1 11 a 4JJLU (J£, i"i_) jl 4jjLa_p 5j a 1 nl J*C i"i_i 
(3) Internal Power Generation, Vol. 2 No.1,1979. 
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ft.,l.;\i,ll oJIKU ^jil j^Lmo 

<LlcIjjJI SjU.1 J-^" jys. (_,Jj^I I j'IjU^ ^_a 3x.ljjJI IJ7 h 3Ut*iniU Jjiill 

(J-*- aJe j *L3Ua Si La. j J^ (JjI 5 a w '« ^"'? j \l ,^1 1 ^j^»; j^'"j . <<ll j", , „1 1 ^ tj 
.JjJSjJI (j-o Cj! JL>.j f-Jjl ' '^N j~" "I (<UJ ^^j LaJl Jjiuill! <LLa i ul^J CjLiill I gjic 
Sal Lai! ^j a. I ' ; 1^1 j~ i ■■! j 'I i a aj 5j g i ul J'C uiJ (jLc. iJjj^ILi i/a^ta) (_gj^aa> VI 
' ■ La * (jH*J SJsLLaJI Jjrr-iLa.a ^ajtaj <L<ijLa AjJLi (I)(«J3j JjJL>JI ^^3 
jjSj-U (JjJ->JI (j-o ■*■ ■>»"_» j i (i»^c,j_<_u] I) 4jj*C i nil SjjJIj '"'jjj'l Ij jS ■ aj\ 
5jj<iiiII SjjJI <Uti 5alUH L>-Lul Jj!^UJ,l a'i/v J,%."a? j/Vj<,„1I ux^aj (j? 
*L>.L<jiil 3jL>.J ^yb j'C i nil ' . i '^' 77-LHJt (jl (JjJ->JI (j-a •» 1 *--"_' lllljS <"«j j^'tl'a 
(j-a jjil du^sS J^LjJLj jLlx-l j-ii. 2I (jl J^lC ""'jJj'I I TT^lJl JLjjiI '^jl (J- i '-*d 
(jl LJJL>.^J Lla (j-llaL«JI j^uLj ^1 Lij-Laj jJ ijjSLI . jj_aJI 3jL>.j ^^3 J^eSLJ! 
d La 3> ^ rt i»£Jl_LAj ' < - 1 \a 3 j * 1 1 (j-a j-jj I (J a^eSJl (j-o ^Ij-'Ij z?-"- 1 ^^ < nJI ' (-Laafl 
<_,-fl S-Sj-s-j-U SJsLLaJ! LlU-&I Lul jj jl jj^jJ.1 JjJL>JI ^yfl ibjJlILi 3j_jJL>. 

2 j '■I j * II <bal LaJI 5_ui^ ^1 I \j La jj 3jj£L«jJI 3j JJIj j*C i ..ll ^^"« , ~.\l . Va 

J u^Lse^JU SLaLLaJI 3-ui£ (jl L>JL>.^J jLik:VI (j^ju .-.M ,%.Atl iLaLL jl>.| £jjj 

<jLa liJJi (jJLc ^j^JL^LLw 3306j 1 635j 3707 t^LpJl ^ ^ aSMMI 

^LoL^ill iLsliaJI 4-ui£ »-3jJ 4-ua-&Vl iJLi j-ol ■"'>> la-all 41LL ,jj> SjLil^VI 
.4jj's 1 nil SjjJI j I j*s 1 ntl ' . ■ '^a jjja I g-ilc (Jjj^sj>JI (jSLxj (j^JI 
^N < n jj^tlj tilt-o. j-uiitlUl 4_lL^C <l La 1 ul aj ^S , nil (j_o J o^eSjI /TlIjI (dJ 

: (5) 4JLUI aJjUll ^ U£ jjj^I jl^ jl ^Lij J^libVI ^1 jj^LjJI 
C H O 2C H +2 CO 

6 12 6 2 2 2 

(»£ 180 pe. 92 

Quercia, I. F., George, S, How the other half Dies Pelican Books, England, 1979.LiiIjt^ jJaJl (4) 
(5)- Otvos, J.W., (Production of Biomass by photo synthesis and others), First International Symposium 
on non-Conventional Energy, Trieste, Italy, 1979. 
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gJLj-VjJI oJlbJI UpjJjj&j 
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(j_a f*<J^- I 80 j-ui^sj (jl t^yia ala (J*** m 1 sLsLLaJI *Lj-a^ ^J ^■!^~"" Cr^i ^-"-^ 

*lj-c. 92 r-LJl (j-IJ lS-*J^ ^LaLtaJI <j-« l£j>^>^ 673 (^lc ^jl^o jo£aL»JI 

j-LqJeTjl 4-<laC (j-a /JjLiJI J^eSJIj i (_£j_oJ L£ _oLp 600 (^ic i_£_aJ-><-! Jj-lLbVI (j-a 
^ i ■■ a ' J*C i'iILi ( _ ;r L>.l jJI (j}lj^>-VI (lH^-° (jt^ Sjjj/Luo 4-11 «~ 1 .il (jSLa-i oJLfli 

^Ijex! „ usUjOJ CjljLu_aj1 (_3 (J^fcSjl (JLaJtJJ-ul (jl i(jjj-ujl «L) /LqJU-UiJ t_5 Jul 
(j-J-J ja_ljLSLJI) slj-$JLl JlaJSaJI TTJ— O jl g3- (^ d Uj , ,. ,tl Cj^M-jJiJljJI ^J^*.' 

. Jj)j->J1 *"»1MjU , ,.l ^Ij «U^>0 Lr^ (JJ-lLuzl (J-)Lt-u % j"»- m folu (Jit 



J ml 1 J jSlq 1 JajL>JI j_a 2l_> i."' 1 11 j t CjLJ^o-l>JI CjLiiitA qm 3 'I aj 1 ■■ »t (jl 

(«J (_g JJI c^aJI ( _ 3 -3 3jjiLI Sj n 1 ut£ cjLJl^pJI cjLiiitA '(JljLoj hjLjijVI 

'"'I alse a Ciln«~i »l J-ii£ >_JJ j (^Jlj .4_i aLa-tSj"! Sjuauj/ VI 3c I i 1 r-i d",.- I U", , ,,l , ( j£^j 

CiVI mn nVl <j-u (j-oj i3j_<I/Lla L$J3jlx-i liil ja 4^aLtaJI r"LoJ 2 I *'-_" CjL>^o-e>JI 

.3jJijJ.I cLLJI CjLLaC (_>iuLj (ji CjLoL>J,I J_j»0 ,_£ji*.VI 

3_jjj_i>. 2I 4^LLaJI j >l <^» a 1— alj "11 ..I (j^i^-Ltj («JL«JI (j"n«j <-^p~ 0* lj 

(Jjj>.| 3j_a ^LjjjtVI jLc ' *'*» 4JL1 (3iSj 4 jlr OuL£ Lac LajU i .1? f- Lajjl «_a 
^_3 l_3a-Jl_a lj_al (jLS J-2J i^JsLLo j ) 1 a a La>jl j"ir Li CjLj^o-pJI '"'I alse aJ 
'"'I La I 1 iJI jl CjLi^o-o. 4cjj_a t_o~Li^3 (Jjjjajj (jl sLlusLU 4xiiaj| Cilji 1 nil 
jj_a 4JI j-J-C ""'I flJ-anXI (j-a ^a-Lselll cUjLtaJI i—ojjL^iil (jJ-U ( _ ;r 3 4jjJLJI 
■- LXeaJLm Ol a-L>JLI i>JLA (jl >■"« J se \ J 1 5j 1 ■■ 1 1 /^ ^J J ' a J^i-*-^ L)' ^l^JLl 
. (JLLlLI jLc r-Lu 2 L^-a 1 Jlj>"1 < nl aIj La-L ev j-jj3a3 jJjlm 
(j^_jj-SJ1 i_LjL_LA CjL)I^o_j_>JI Ol aJ-Se^a L^ojo (j^-II j-t-^Luul (j a i<a (j-a 
4_uj/Lu2l CjIJoSUI (j^s L«jk (j^jijjLji^Jlj (jajj£Ltl i(JU>.jjILLlIIj (JuvjjJLi^JIj 
La j j a (j^j>. jijJLuJ I Lai i«LlLc <_3jLniU Jl^aJI plj-ll p la « a ( _ ;r 3 dj 1 nj'ijjlj 
Sal Lall j J u3j& •» 1 1 a3 CjLiI o_i_>JI CjLiiin_a (jLb IjLdi (_^-ic iCjLjLLJI AjvLLto 
.il a 1 nS CjLil^pJI CjLoiieji (J I ml , J (jl iC^aJI CjI j ( _ ;r 3 CjLiLLtil .il a 1 nSj 
2 lj j 1 g-l I Jjl** J j 1 -*» -- 1 1 (jSLaj (j^Jlj I Jj' a Sj^jjII 4^LtaJI jjjk (J-'- , ^ "* ^' a 
• iLiioJl j-a 2L1 (j-uJ-J Cjul^a-»->JI CjLalie-a (j_a (jLLjJJ jLc, /^Lc ^J j lq>J I (jt 
CjLLu^Lj (^ ALalLfliVI (_>^utj Cj Jl^jI/ 5Jl 1 n U JLfli (jl (<ic j j_Us L>J I LlI^j (^yi 
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ilj LoLaj-a! Jljj («J w *~ I Ll^JI j«JL«J! (jLs I jlj i(_yJL>J! (jj-2-II cj1_Ll»jjIj 

f-£<^ 3-A 3 j j)j_UaJ Li jn n 1 J_A (jLb CjLi1^_j_>J1 Cjuilita (j^a l)^-L»-^ ?T^ J '-j 
jLc. ^-Lj oJljLa (_jJJ.ll 2 J. ) ' J j| (_£>2J! <jja jjiSLII i *tl 'j'a i^jjs-Vl JjjJI 
Lat t^-ilaj I J full t^j-tir i uj (Jl i*~ 2 d 1 a*" i imj CjuI^_l>J1 CjLaJL^a ^j- (J' nil 
CjLJ^o-l>JI qj> j_uSL!l ^Jjti! 4^c_uj *-"<lj ,»Lajj&Li j-a^l w '^*^ jJia ^ LaJl (^ 
dja <frl (JjiSuj i4glu^aJl 4-uijjJI 3|_l>JI (^ (^yCLa^JI » J I La LI 4j*_uja (4i>. jJLl) 

4_LjL«J (_j a<~ (jLLlII (j_a 4_lo rliji jL^>. «LiuJ (j! ^^^ 3j_o.2l ^ u^'tl 

r-Lu! Sj^>-1 «Liu! (_JjJL>- (jLfl LL& (Jjj iCjLJ^o-o» A i mv CjLilita ^1 r-LbeJ 

ojut JiLa (jl ijLiJI )«_jjjJjj cjLiljJ,! *_«_>J (jLSL^uJ! (j-u uj'-*-^' ^oAS 
Laj-lcj jLSj^I (jjs (jjij^J! i aVT i-dilLa^ 4^,jj_a t_o-Li^5 4j>-!jj jjJ cj^M'C ,~iU 

-1 i "*H *_u JLpQjLi * j'^" 1 ' "J ' "J CjLiiiJ,! (jja Sj_ui CjLuiS 4jjJ j-3j"i"i i ii j! 

^_c,Jlj 4_j_jj-La <d La i --'j J CjLi1^_l>J1 '"*■ alie rt ^j- (J' 'J*' j"-^ £"^-4 C*-*- 1 
(^ CjLJl^-pJI CjLiiita > r>>j3 j! .((Anaerobic Digestion ^Ijjt^UI < .%. jll» 

Jl^OJ <-^tH > - t3-!j (J_5-9-Jl-ILj 0^-?" ' n^J^-I 7r 1 I il j 2a ja-usL^J! ^Jj *Lcj 
j £yl« ' iiSjal (jja (JLs- _ja> (__^ CjLALJJ,! (J-lLcjj Ljjj'i's jtl ^j 21^ ""'I alaJl I 

<Lu i** (_>« /j^LLl! jLiJI f-^^*^ t*- 1 i o>i>^' jji.iiSjTj _jL!LlL! jLc. /jjLU! (JjSj 
* I j j 2 jij I u 1 1 (_p3!j_c.^/l j_b J m" i ii j (<u (_>°J 'tj'j-^ cr^ CjLiijJ,! (_LL»j 
' d uiAj fC^SL^Ji (C^>> j^h* 2,5 - I ,5 t J.}lJU La CjLoLim {j^a fi^u\\ j"-*^' C* 1 -*-^ 
y I i i ^LjLiJI jLiJI («^*j>. ^jLS j^Lu (—ill ^-Lu fCjJaL^Jl (Q^^>* (j' 1 ( i'r~)j^l£\ aiS 
gj 1 1 hi ( dliieJQ ijLiJI {jja jIulJ <Lil q i n <a^.j (^A^' ryJ' ^Lji <i ' " <i^J (_aJl (—Jl^v 

3 j in it! (jl j_ii. 3U»"niiU oLiijJ,! p^j (_,!£. I jU^I jjLU! jLill ^ jlfull 

. '/70-60 iju La j»Lc J*s ui-i 7-jlj^j 

(_^jJ1 3^J ((j-^^^jJLuJi (Ji: jL*^' ^'" J i t ^ JLJ .^ 2 '" Ly-d' i">l Al-^t 1 (^aj_>oj 
(J a »" i n" (_yj!j_A^LII -i ua^JI 4jA ax '"«! alse a (jLa dJJjJ iCjLjLiJJ! sL>.Llr>o 
Cjl_iiie_a (j_a 3 'I ali i uVI (j£!_aj (J*\ i"itl I JL^J J 'Pj'j-^' Cr^ OuLtllj a J a i .il 
.C^jJI Cj! j (_ji 3 J a i nl j JU^ajBj 4^LLo j J i a a LtjLiIl£.Li CjLil^pJ! 
j! CjLiiiJ,! (jja jLiJ! /^Lu! (JLajs fjJS CjLJl^pJ! J <^-'al (jja jLojVI j y »" 



ISO 



oJLj-VjJI oJilhJU ^jil j^Uoo 

jj-o j-HjJ 1200 ^jl i ii i La /?-j-lj JL>.1^aJ1 ^aJ-1' /j-S 3jL>.^aJl SjJLul '"»■ als&jq 
«L>.L>.jJ! CjLiiie-a /Jj-u La_Lu Ij^LlI 140 /Jj-cj ^j^a j-jjl iVll «Lj i ii itL Lai 'j^' 

(jja jL«J! 77L1JL1 =LajLs ajlSj (2)(«J3j (Jjjl>J! (_5-3j . 1 u ^ a cjIjUjJ 9 3jl>.IjJI 

(2) ^ Jjo^ 



Jjr >LT /jttll ^ 


jUll J 


jUll |^tf- 
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oijj-i 
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1200 


C-J ab- * ui; 


25 
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XJ^ 


25 
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i^-bri 
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5J1 i ii a dJLLa (jLj-Jk! jLc I J i '-"j flJ (jH-II <LilaJI i " 1 1 J j « i a II ij\j (j-a (jl 
m£j^>> 21 d JJ '*"'* 'I CjljLiJl tjj^>* (3^- ' ^r*'~»" <ULuLd ^jLLul (jj^>* (J I ^! i ilj3- > "' 
c_^t_i 4_*_u^_aJ-a 3j^_t-aj ^jLLul (Q^*j>. ^JagAgeJ (J^-i (j-a-3 i^^A^r^'J (lA J J£>- L JL^ 
J*C mm sLi JiLio-V! JjjI La lilj i(£j». ilaJLJa 200 J.sL«-j La ^\ dtaJLJa 
^jj—iJ 4-fl-il i nil JjjJaJl ^j_a 3jL>.1j ^—Jl ^^j?till (jl ii>ta ^i>P (1)-* ^-* ^-^ J-iLt-u 
4^LU ^1 7-LL>J (_ylll JlJj-jjJ! Sj^jvl ji i"«l lac I La.ll (J I aili nl ( -5 -t* : J O^r!-''' 
Lo • (jLLlII T7LHJI (j-a c ^^-!l SjCiLAJI (_Lj^2j ^jl\ * y aju I J-& i^-ijjj ' J-«-«J (j^ 
CjLJIj^i. «I—Li Sjj|j_u3 (j-"^ " Jl i>P J' ' **** ''"' OJ- 5 j"-*-" (jj-* - O"'' *3 :: ?-^' o' 
(j-a (jLa dJJjJ i4_lJLc 4-j-JjI CjIjI ~r~t 1 nl ^j-g. J" 1 11 j La _a-&J /<ij*->J! 3j-^jj 
^j_a I J ^Jj "*- (JL >■ T^L-Lll ^jLLLU jLc. jj_a 4_LaS j-jS 1 ' *'N J**' ' "I L^JJLH-^' 
ijl^ ' gJaJI ^Js 4_jjLIa 3_iLjj 4_it 4_j_ilU c 1 1 uLLa ^jlj^tj 1 lal dlj* 2 1 x_a /cuaL^Jl 

.iLsLkJI 
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d a I o all ^j >mS 7-jJaj tl^>> ^^L«jl -Sj-*^" 4_u_u_uu ^ rt ' o 5 II 4JL*_u_a j-at ^—^Uli 

/^Lc xJL ^Jj cQjjjiJ i u a (j-* L>^H ^4^ i-LuJ Jjlj /] < -^-»- 1 La Let i«CLu * )U TTJ^* 

f-a^>> -n ^**"i J rt Cj LajJaJlU 1 ^Jl i*~ jj_a I i"h~»» J_L>u /^ii £ LJl>JU '"«■ Laj i nil J^JLc 
(j^alJelJI (_gjjcj C^p* f-LaJeTJ I (jiLal ^1 CjIjLuj/ ( _ ;r 3 LgliajJ jjjiLiS VI i>JLA 
Sj^SLI Ij-li-i 3j_uSLI! (jjiil ( _ ;r 3 2 "I i flJI aIjjI Jjlj^JJ .(_£jj>.Li ji 4ijjJaj Lg-La 
aJJt ^ 3_<L>>1I OLtalmll 4^-ljJJ idcjjjj dJ}L$i^VI f-LajjIj (jKmtl JJLc 
4jljj/!j CjL>.I i ii a Jjjo CjJLs-I (_^JI <LaL< all aIj^I (j-a ^j a 1 "*-"' 1 1 4 K i"i a (jj-tl 
<_a!jJai (-5 i^. L^s-jJaj CjLjLiil! *-«^>- (jl <j-^*i J 'O^' £"J^ c-^'j o-° 
JjtL^ ^Ir LJLa lljf J's uU ^ i>>IjV1 ,j-a 3 < i iilj ClLa.1 i ill LgJ^lloJj (jjj,! 

2 ^1 i^tl *.\jZ\ (jLa iaJl^j La (^Jl S.aL^Lij tSjjjLa 3_j| ^ 4jj>j,,it,| .-«IUI,,.tl 

«La_l^La «Li_u ^J\ i"i" sLaLaJLlI aI^SI ^j 2f ^^palj-a VI j 1 uuJjf ^—ILalo^l j JLt-a_a ^—A 

. LjjjSLJIj j j i a I j i a II j (jlj^ill jjLClI 
' - 'J ^ 4_aLaJLJ1 d K i"ia ^jt jLtH^Ll ((^—l J_U aL>J1 )) fCJ-uLl «LaLaJi]1 l_SjjlJ 
d a La. 5 II Cjl_LaS jj-* ^j^'^-"l (jLS_a Vu (jiSj ""*' c ' * ' all JJ J log (j^-tl ^-*- u 3^ f - * 
jf *I>J«JI (j-a I j'a'' * < dJJjj i_sLjjVI ^ i5j-2JI I J aJ ~ CdK ^l Sljllll 
^—3 4_aLaJlJ1 jj_a 3j-u£ CjLj_aS *_aj?tjj ^)VI ^^>^ 'O^J*^ 3jLa_*_oLS L^Jl a»**t ( ul 
4ialjj 3_JLc . <t\l j", , „l CjVjijlaj «JL«Iu (_ylll lilt 3 i^iliajj 3-iC I LcaJI JjjJI 
jl oLcLu^aJI ^ dilj (jL^ «Ijjj/ 1 3 l il"i- : sll jljll JLajtjjj/l 3ijJa ^ jj JLu 
4-<-qjeTLU 3_aLaJiJI (jjj ?-^ ^H^dJ^ 1 J-'- a ^i Lr^ ' L$J iSijJI ' ^^N J~ ' "VI (j£ 
/OjJI ^La 3jSLjj_a^l ajLajil CjLjVjJI ^ Lai i,jl3 Q^jia 20 (j JI^>--Lj^ i i .i 
CjLjVoJI (jlS i .i JJLc (jLi I air i LyJ-" (3^ (jjOJia 200 ^l^*. ^1 J "*;} f-^Jr! 
. LuLtajjj (j IS i .i JJLC i— al» i^l d i ii n-^ j^C JJJJ 2 4jSLjj_a2l SjLajil 
^yA I J^'^ ^j j < ^ *w T I ^SLa_i /^-Ii 4^LLaJI ^Lj-aS ^jl CjIj-iJLSjjI ^j^* I jJ^Sjj 
(^_i^L_a d **i mi ^—Ilo^. claLLs jj^Lftj LjjLL^jj-i ^—S «LaLa-3 jj-^' ^jft^ila {jjj-lHiG. 
CjLtaja^s ' ; ^N J~" "I (j-a '/5 ^l^s- OJLA 3JaLtaJI <LwS J*C i"i"j ija^tAII qjz (jla 
3jSij^aVl 3jLalI.I CjLjVai! 3 juntLi Lai . LuLkjj_l ^ 3-uLj^^tl SJflLUJI JLlIjj 

cjLtaja^s / ~ 1 1 . 1 u". ^i ^a '/. 10 tLijI ^ISLaVLi 4JI "-(Jj^j Sj^ojII cjIjjJlZUI ^La 

4-t-aAlU 2 "I i^H =Ll«S CiI«i«~ i ill ^J Laj^ Jij^aJI jj^ A jSI Jj gS II 3^LtaJI J-jJ*J 
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oJLj-VjJI 6-slKJU ^jil j^Lmo 

j—l^jjJ 2 "I i all (J^IJujj/! ( _ ;r 3 CjIjj (_yJ.II jjjJLl ^j^*; liJLufc aJal^l <^J3j 
4_j_ijJLl! LuLU (^ CjjjjjSLiIj^ 4JjJla (_y^ i2__3Lt__J| (j-a I gjl . lU" ^ ^jja «j^>- 

(J-La-aoj i«Lij^SLI! JLiJj^ CjLtaje-a ^1 4-»oLl!I 2JaLLaJI (_J-S-iJ <LaL»aj| j^IjjI 
4_ljLij_^£LI! 2J3_J__J| (j_a L^jLj.Llo.1 (jjs '/6 (__,JIj^>. w I c aI^_>" i nal 4_LjJLa 
4_al_o_2-JI (jLa-l 1 11 nitl cLa-i^Lc-LLu^ cLbj^a (__ r 3 Lai i2_aL«JiJI (Jj - ^ d La 1 ul aj 

(<u-l j_lS ( __ r i-^ljjjJJ (_5-3j ,d j <- 1 ;,^.ll i _p = |j^.^U jUtjJ! T7L1JI ^^a J m" 1 11" 

^Jljs-I -1 j 1 1 a " ( __ J _3 «Cal Lai! j J usaS 2 "I 1 all (j-a 3 'I aj 1 uVI 3j^3 (J I m" 1 .il 
L^s-jJaj (jylll 3_aLoJi]l *-&>■ u^- SjSlAJI «»>aJJ i4JLl/ 300 1 1 eaJ (__,!!! CjIjLulJI 
. 4_lIj_lL! CjVI n»" 1 ii^LI oLlU (j^j- 1 1 ~it (_gjij-a j_L-*.j_a ^i LgJ3jj>.J SjLaJlJ! (jlS 1 n 
: Lg-La CjL_iLai!lj <LaLc-SJI (j-a SJaLLaJI ^^i^. J j 1 -*» as 1 1 SjjjLc (Jj-Ls t-^Li-Aj 

:>UI BjftJI <bU jb - I 

CjuLajJIj «LaLa_aJ1 Jjj^>J 4_t-aL>. ^jL^-a ^Lu iy\^- «La_)j»Laj1 £JLA JLaHjLJj 

(j^La-i (__; jJI jLis_iJ! tLijI jl ^LlL! (j-t^c^ ^& 4joLJI 3jIj_>JI aIjljt" i nlj 

.3_uL,j^SLII 2_aLtaJI JLjJjJJ oLLujjlII Jj< uiJ u^ liili Jjtj 4JUjlI<-uI 
Vj (__ r JLUa_aJI 4_2j_)_LaJI 1." 1 1 'I A L$JI VI I j~Ul , ..1 ja£.j 4-2j_)JaJI 0J-& (jj 
r-Liaj 3j_uSLII 2 "I 1 all CjLlO (Jj - ^ o! '2 -^ -i all aIj^I (j-a S^Lojjj/^mJ ^jiiJll 
, 2 j \l ,^", aVI cLo-LJI (j^s <LaoLa SjLuJ! ( __ r 3 OJ^ ( <i:: ?- :>, ^' *>f^ ^J^- Cr'l 
(_Li-l J 4_al_«_2J! ' ■ j I "' ^1 r'Lljcj L^li CjLjLoil! 'LlO ^J^ 5 " O^ 1 ''"' (j' ^-*^ 
( __ r i OJ^-J (jr-^' 3j^- >> -''' S^LaS 3Jl_«jta Liaji tiJLijtj ij n" 1 a a J'C i"i_i (_jjL>J,l 
(jLi-jJ! j-j-c r'jLiJ! (^1 t_ij 1 n"n Sj!j_>JI (j-a I i .1^ q 2 ^ LtaaieJLa SjLkJ! 

(jjs-ljJL! (j_a i. 8 -, < j < U (jL>.jJI (jLa iiiilj j^JJ S^LUslj it ji.|jiXI qa d^jUl 

SJa-iaJLI «l^>.Vl ti^jij tr^l l£ j J^ 

2 al U tl ^Jl g t", ,,| j^ic IjjJ^ » l^aj j_ZuLlL! ,_3j_>J! 42j_)J^ (J I n»"l 1 ill (jl 

(jLCa __ys L^iaj (jSLaj V (_5>j>JI 5-iJ t~ (jc 3j>JLJ| 2_jj|j^>J| 2al Utl'a Jjjjiil 
r-Lul jl oLill cH-a- ' "".' liiljj I (j 1 ■■"'' 2 La >■ 1 1 (^ LijJI o<*i nl c_ocj Jj jj>.| (^l 
(_£jjcj CjIj_uJuJI i>J-A (_5i^- i_tiJuJI (_L->- 1 (j-oi I jj iCjLLujjjJI (Jj» i""it jLiejJI 
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^j-a JJOjSaJl p'3-il Q^* ) r-lj^tHj-uA «LijLa_oJl CjLlLjjlII ^—Jl p-ajelll * vp. fl^JI 

.4_^-L>JI fc. i i h-v 4JI m". iilj 4_LLl 

r-lj-ir~i 1 J Lg_Lo ) lq-SJI (_gjLs_L^ Jlj_IiJ 3 jl nr ^^ 3j>-jJL^JIj i3-aLaJLll 
JU>.| J's i"i_i (_£JJI jjjj I j i ii II cLi^Usjj 2jj .'.-.» II CjLiijJ,! (j-a (jtJ- i nSj 2 1 
(jl^a- i nSjal (j_a jjjj I j i ii II i_£jlu .CjLflijJ,! OJLA (^^ 4-ujljOjJI j-i^sLlkJI 
Ij irO ir (j ii jjj (j^? - ' "SjVl (j-« (ji^ilV~itl j<Cu (j^>.J iQ^jjSJIj (j^J-jlJ^^J'j 
. JijJ^aJI (^ (jLu-uL-ul La-&j (j^jjJLi^Jlj Q^jj£LII 
2jj ■%»»lt CjLaLJJ,! *-i^J (_^ «L>-jJ^JI <Lu t~ (_yb (jl «i«ll i_uL>JI (Jj-«jj 
Jl-K-J (_gj^5c_jj iJ-cLia ^^ aaj 'j i a 1 1 CjLJjjj^ Jjjz 5 JUL I i nU (J_al^j(JI JL>.|j 
JjLjlj JaJL^a C^ J^LUI j^JJ jji^l JLluiSjI Jjfj *U1 jLkj JLioj dUj 

. 4_j_o-la 4^>-jj 380-240 j>_i La 7-jljJ13 Sjlj^v 5-^j-^j lS_3^ ' ^ * ' '•" 250-100 

(^j>.j)j J_j_$Jl J_jo_>»j I ^ * c 7?-^-i-i 3ji^.lj 4^Lui ^—II^jv 4- a -g- t Jl 0JL& ) a" i im 

d j La d * C i^ojj ^—11 ^j^j^SJlj 
(JSj CjLJSj(_)_>J,I i^JjJJ (j-o (j^-L^J-J TT^JI aJJt =L>.jjL^JI 4-iLax. j^c 7?J-ii3 
I j ... A i 4j>-jJ_^JI ^ j I t~ (jl Cj^p- (j^-I iCjLjLiillj '"'I aL>J I (j-a JL>.lj (jja 

^ljLlII (jLa (J^LilJI j»L«jl (J^-i (j-a q^jj£L!I ju . u^jl Jjlj 3j|>^- ^1 r-Ll>«j 

i4_al_a_ajl jj_a ^j-k J^ t -- < i3 (Jr! - *^ ' ' ^ Ly^'-5 3 " (J-^' JU ^^^-aJtJl i>J^J ^j-iL^JJl 
4-Ll2H|| cLUj^Ij-jJI CjjjjJI pjj (j-a ^^^ 4j>-jJ^JI ^ -lLqX (jjs 4joI_lII CjjjjJIj 
y Imj iOJj-jSJl jj-a ljL>> M^tiSj tl^-^^H^-^^J jiajjiSjil ^J^* * L^^-* cH"^ 
SjL^-j i_iJl 15 (^Jl^^ 0^j}JI tfj_A ,j_a JL^-ljJI JJajJJ 3_jjlj^JI SJaLLaJI 

.4_uLLajj-i 4jjIjj>. 
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j j C (j-£. 4_jo_Ua_*Jl .M^aJJ /J ' *-« a /Q_i Jl9 ^joSLij tSj-jJLt-a » Ia3 (_]] » la 5j ru 

^l^- J-iLtj SjIjjs. 4j>-jJ ^j]\ CjLjLojJI (ji>- i ii'j . 4l>.l J ^j]\ J^i. jJLi ^l^o^U 
J-j-oj-j 4- a -a- t J1 0JL& ^j- /^-^J '^13 uajul _i! 9JLI ^ji^o til t-o* 4jo_(_a 4j>.j_} 500 

160 (^Ij^s. /j-lij llLIj t-^La. (jr"j iCjLjLii!! (j-° jl>.!j (jia (JSLI jl>.!j c^jj 

j 1 4-L^aieJiX I 4jj!j_>JI 4-a_Lo]! Cj! j (_£>*• *l CjljLjLl! (jJutjj f&^e-ill jj-a ^-^J 
(Jc Lflll] 2 ij I U 1 1 Sj!j^>J! jLlIjUJ .JaJSaS jLiJIj («ix-iiJI J m" 1 n_i 
j^jjlj 1 nil (^ .S^>.j_U (j^ja- 1 nSjal (j-a ^alseoJ I «LlL«jl!I aJ-tb (^ (_£jlxj V 

(._ 1 j 1 inj i4ljl a , d j 1 11 n (j!jy>-jjs I ^il'ai-,jj Xtlj (j-i^j^LuJ! Lai .tiJitll ^l^s. 

oujJ! I JL4J 4jj|j_>J| 4_a-<Ji]! jjLa /tjLU! oujJI (^ 3_JL«J| l j^- m£jV| 3 j m\ 

. JL>.!jJ! (JIajJJ 4-uLtajj_i 3jIjj>. SjLs-j 10500 ^\^>. *-Luj <LxeaAJtJLa Qa^J 
S-jJLj^JLj jLjT 4j| ^1 i^gjijj V LgJI ^jljj-JI (JialU! 3-jJU^. Lj!j_a <j-a (j! 
C^a-jj_J! (JJ-S^J dJJ JLS . j_£ul_i_L! (Jj-^' ^I-Sjj-^ (j-a X^ 3 J""' ^^3 i-dJ jlJJ 
,4j>.L>JI ji£. JUjiI^VIj Jii% oj-^J 3jJ*M-a jj£! 4j^|_J! cliljUJIj 
' - ) I 1 1 Iaj rt ^j^* I <l j n" /^jJl t^-ij -1 (1)^ J ' ' ^ ° 4_aLaJiJl a I Jl^-" i ul ^jl 

^pJI 3_aLa-UI (O^ljJ 3K iM }L». LUajl aJLSI^ Jj Jaia 4aLIaJI ,jjs (jL^jVI 
c!jL>.I ma Jlr>o La^^jll ^ 4jjJLJI .-.IUI,„tl JjtL^ ^^k: LjJLa LIlC J< nil 



1979 j j<Tmi,i 16-15 JiJLC (^^3 ijLillj J^pjJI 4j^sL». Llj Lac ^ IsjjjII 

i ~iljj U"tl j ^- T tl 4_j^ oJsjJaj «,ju>.jijJLl^J! ^cjj^tlj 4^LtaJ! ^c ii^t-J!» 
jlj^jS jj^J-jlJ-^^JLl ALajjt^L! (jl 1 43 Lai JLa-"u »lj (ju>. jj JLi^J I r"LlJj JLa-a ^^ 
LaLa_i '"■ j" )l Jl9 jLiJIj JjijILJI j^Lt-a^s ^jt Llxajll^l ^15 tajj-u La _'^""'« 
4_aLS jjj i n"il L^LTtA (J^eJ (jl (j^Laj (_gJJ! Jij^jJ! j-A Lai (jj-<-" L^la (3^y («Jj 
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6Jb-Vxll oJlbJI Up^Jgj^J 

^sr j i ii (_£JJ1 JsaJSoJl a-A La iqj T4ja_>Jlj A^^j^s-Jlj 4JJ-J1 (jiiili i-La-iL-uj p'3- 1 ' 
^yfl LJjo. Llj-Laj I jj 5 jjLtal! ^yflj <^>i^l 4lajG ^yS J<i+"mU jUJ! J^e-a 
. (J^JJ^Jd^ ' (j- J •''•''*' J-»o (jJ LuLfl 31*11 uVI oJLA ^Ir 3jL>.^U 3_!jLe-a 
Sj^jlll JiaJSjJI f^aJI Ljlj_a-i 4JjLaI.Lj Sjjjx. Ljlj_o J>aJ3a£ (j-^jjJi-Lgll o\ 
(_,lr (^jlbej ^iila (j-uxjijJj^lLa ' ^ j'"* LuJLao (_ylll 5JjJuJ! 2al Utl j^Luo^aj 
4-a-ulilfl .^jjs-^I Cj La jj_>J, Li 4JjLiLa (jjj-ll SjL>.j ( _ ;r 3 SJaLtaJ! (j-a 4-uiS j_ji! 

^yS L«_Lu i J_4^> >L£ 47200 » Lu (jjj_uJ! qj» jl»-!j ,»Ij-c- jIj^ iJ ls 3jjIj_>JI 
4JLa ^r* ^Jj ' J 4 ** ilH 1 J-»-|j fb-^ >^ La' cl 4 ^- >^ 45800 » 1 ,~ JjjJ-!I 

2 -1 j 5 j| JLlal 4j^ii ,j-a ji£! J-iLtJ La (_£? ij^v ^Li£ 142000 (_, lr i^gji^J 
CjJL^_j_i (j-tj>> ' ^ '**' "'" > *_uajJ1 jl j-££- A(JJ-)JjI J I (j_jj-LJl tj~* ^V 4jj1j->J1 
(j-a (j1_«_a p -r ->■ ^^ 3jlj_>J! <l ^ n C^ i;»Lse^>.2l ( _ ;r i 4_jjIj_>JI sL«_l2J! (jx. 
ji (jJJ-uJ! (j-a jojoJ! Cjlj ^yS Sj!j^>JI 4-ui£liJj (j-a Jjal J^LtJ (j\j>- Jj Ji-i^J I 
I o S I j **' >i 1 1 * rt (j£La_i (J_s j ^ J- ^" "- 1 '"' ' "J' 4_»JL*Jl £j_A (jS-J ijJJViiJLlI 

(JjLjj/j-J L-gJ-S-1 (jS-a-l 4JI 4_JL>JI dl n»" i ii U .JaJSaJI plj-ll ^j'j-a (IrV <j-a 
.11 1 ^ tl , ^ il ^J ^ , ,. i La_a c_t_j_ii_jl i Laj la a* jt T ^J' ^ ' a (j-^ £M-*-" 4_olljt_a 
(jSLaj LUaji jju>-j|jJ_L^J!j ' ^N j" ' "N* * ^-i>^-J-a SjLa Lg-La ^Ltjajj (j^'slg" i nU 

- lafl La a> ^—3 jt T^J d ' ° Ly^ LiU!i jiJ ^1^_*_uj j"-^- 9' J J '-*- u U '"" ' ^^3-*-" ^LLoj 

- Lsa La a* j! . Ljj-a lj-at <^_«_a ^J-aLuJI ^Jjt^tjtj 2f a j 5 a Iji^j «lLt^t_) La-a u-ubl 
(2^1 ^JIJ ' j J '' J ** ' ' L^-al JL^-**t i ill (j^-a-J jLiJI ^J-S-b LjJL>. Aa-23 (jr^' *— ^LlVl 
(jlsLijJc-ilj £yt -^ jj i j j 1 1 4^Lo (jlsLiitjV <La_ujj 'J^j^ Cj^*C i"i a 4j| (jjj 
4l2j (jSLaj La^s jjSI jJU>-j|jJLl^J! (j^s 3j_uS a Laj>. I JIL (jl£LaVLi (jLa 4i>.jjJ 
.3 4_jj1j—>J1 4_a_LiI1 ^^paLoit-il ^j^. fiLiL^-ul /J& ^_ys$ju La_a jLiJI ^ya LJ^* 
fOJ?E_>J1 3jL>.J ^j ..A*t 4 : jj1j^>J1 cLa-L^Ju cUjLoa Jj\j>.J)j JLl^JI ^j_a jqj?e_>J1 3jL>.j 
LldjSj ^jj (j\jvjjJLj_A fJS> i"i l fi^LLaJI jj_a 4_j_aS tc_Ud jt /j-"tj 1 JLA jl jLiJI ^j-a 

. jLiJ! «_a j-a^/l I i ii K_l LajJ J^l 4JaLU (j-a d'CI < j" i n~ Laj ■"«! La£ I liaJI (j-a 
4-U-La " _' La JS jl jl i(jj_r»JI J j i ■■ sULi LJL>. J <»1 1 nil Jj^aJ! j-J-alu 
3j_j-3 3_j 2 4j da I A'-.yij I jj'a Jij^jJI Tt-Usj 4-a£Lx_a CjLiljji. *Lu jjt j-a^(! 
X 4_Ljj-La CjIjUAJ jJj Jj^jJ! (jj^s- (jLa dJJ j (^1 lal-UsJ i L^j i_4^.j_i 4-uLaj 
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(J-^j>.J)jJi_l$J1 *-a i-L^aJI (JL>JI 1 J^S_Aj 4 1 m mi L^_i£ j-jju Aj 4-L^a-ilj ta^> (JLc j3$j 

jiJc^. 4JI ml. .ilj SJLj^Ja cjljILiil cjUIjjs. jl x jjl j <^» ( _ ;r a 4Jj^>. (jlSLoVLi (jla 

<LuiL>> (jl 4 lqJI caj. mj-Lc liU j JJJJ (jl cjj j 3 >j I U 1 1 ^.jLiLlLij 4j>.L>JI 
w I c 3jJi-2JI LLacLqj 4J? jl j&^-a Jl>- j-ai 3JaLLaJI j J <^1 jl JijJSjU (jj_>JI 
3al Ull ji^» c-jt^"' Lul lijJtj V^-J-^ i_£ J-" J'v miILi j LLaXI I jut J I m' 1 ul 
jJL^aji L$_uaj-a_i /^-lli '" ' '....^ f-° (d^L^il jJaxgaJ (jl J JU LuLi£,jJ I JL& 

. 4Jjj>. <j^-«f ^ 3lsLU 

3JaLtaJI j 'I '^1 4 1 1 nilLl Ljlj_a OJS^JI CjI j ^yfl 4^e_L«_ij y^ 5 * ^ll<"' "U Jj^^JI 
(j_o Lg-LSj (jSLx-i V 3j 1 .1 <i Mill 3al Utl'a 1 1 g itj-Lg. j sla^llj (j n«i miIL^ 3jjjuj| 
(jl I * xl c j 4_u_o_jl3 LuLo j j-$j CjL>m-a (JN mi ] JaJL ■■" L$jI (Jj j^>-l mj-J! (jLS-a 
SJaLL «_a JLsJI dJJj^J . I j'a 3 'I flj . .,\l t 3« miVI , U S , „" liup. m^JI i_utjj 

Vj j^jHj titi-o. mj-JI i_xjtjj (jl I ijlr (_p3j_iij L^J^I i" 1 ul (jla t-LjjJI jl tl^JI 
(j^s jj>.| (_pL«i mj-JI L^Jj^tlli LWa I jl VI («VLII j^i-l mjJI (jlSLa (j_a L#12j LuSLxj 

4jti.nl 3 miitlj Lai i(jrJ3.JjJjjtl rLtiV LfraJLa-" 1 n't JL3 m^JI «Lj^£JL^ 3JaLtaJI 
l>Jr 1. ."it 3jjIj^. 3JaLU J< mii 3 mm Mill 3JaLtaJI (jjji. (jLCa^Li (jl_3 (j>JJI 
I JL^_) cLaLLaJI (j_a 3j-_j_±S Cjl_j_a_£ (jj-^>. (jl J-^ ' JJ"*" ' (j^-Se-utJ J I 0LJJ 

V 4JLa dil j MyJIj jjje-i^all jl e.LU (jjj tfj^u^ JL>- i^jLiljjs. mjJI rll»J J< Mill 

.SJLc oLkjj (jJI (jljiJI 3jlj^ 3^jj jij (jS^u 

Lijjs I -Jj^J slLt^cj (jj_r»Jlj (J-S-ill ^M-jLa 4Jip mj-3 (J\j>-j|jJLl^JI 4 ji^*L>. (jl 

2 .j I U 1 1 CjLuiSLII a I jJtl<j/l (jlSLa^Ll (jLa i_aLS (j^j^jcji tiJLut a I jLa 4JI mj-luju 

j nN 1 I fftjl.} (JS mi 1 j^^IlJI <d a ' * (JAj>.J)jJl : l^j1 7t_L4_J I JJt (jl . * »j 1 U t I ^JS MltLlJ 

7-LjJI 3JaLUj 3j,,iq Mill 32LkJL^ 3JLjjlJI 3JaLUJt j^l ia» >h_) 4j jj-aU La 
j^jlj V SJjjlJI SJsLkJ! (j^s j^l i^ill ojut (jl L-sjjjiLa « jj^Jlj jII 32LUj 
j_a^lj ^ .1 n mi ILa njj^i-l L1L0-I (_, ^" -^3 j ^Lo-I j-^j-" ^S J^ (•jij J^ mm 
t-Ljj <jJI_La (jLi? (jl j-a>U r^i>" ^LUj ' l^sej-a jj-J! (jL^ I jl jL^ill «.Lul 

L$JLa aJJb S^LlaJI jjLuaJ (JT jj_>JI j^jUJI (<sx.jj <j^J ' 3 1 j fl » a CjLcj_»jj ol j 
i l_j_il_aj j_jJLi3 L^_il (Jj 3 al U tl jjjs Cj V JljlII (j-ojj liillx^-l V L&j^jj tLul 
jl y-Lx-La II mj-3 I J*" (jlf I 3j_L$2iJI «Lul Sj^tpll 3j mi n uJI 3al Utl 3_uiSL3 
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Sj^jjJll 2*1 LaJI (jl 7-Ljj-II SJalia ^c (JiuJl>JI (j-L3- Lb Ij Ji3 L&j it-jj^JLJI JJ£. 
^j^ il L^a >J| 0j_Aj t ) o "1 1 ii a /JS m i j-jjuj (-jJi t«Lcj-*_uJl c-la S -q *_a t. ■ i uLuj 
^Jl dJsLLaJI (j-o jjLuaJU OJLA JjaitiJ I JLj^- Llaj i "j jju>-j|jJLi^JI (j-a J-*-? 

(jlSLalj cjVI m" i nVI j jjlj ^LULij (jj_>J!j Jiil! (jlSLaL jLL«-i ^^*- j ' '^" 
(j^lj^L^ j_u»lu iLiji j ( _ y ll! L&Ljlj_a (0-c.j-j iLJL>. Sjiaitl ja3aJI plj-il (jl 

3jlaj>.jjJ ^j-tb (Jj SjJLalLa Vj 4-ajl.J i." i i njt JijJSjJI j \l .^ «i jj] ^JjV! '.(j-wjjli u 
( _ T fl 4jLc. Ij-al LjJ^M »"i ill •» j i aJ jl LaLa-i w j" '" (jl Q_Jj (jj 3.JjJLx_a CjLuiSLj 

(jV 3-j-aL£ L^Jjl J jl»j 3_»^L>JI ojla jj .■ *jtl<~tl ^JLLj 2_uiJ| 2jj.,^tl 

* «j Lea * (JL>. (_3 >l iJu-uijq 1 i ii m (jl (j£La_i La d j 3» I a I (J-iJL) (j^. t^se u LlL*_=»o 

(^1 (^Jj-J J>a3aJI (Jj - ^ A ^ i** (j' Cr4^ 'LuLi-JI 4-i^sLiJI Lai ij>a3ajl j 'I ■ ^ a 

(jJI i_5jJj j$Ja$JI (jljlo-La iSLjfti^JtiJI jLiVI cjI jj 2_aLJI jljll ^«; ?-LiJ! 
jj i iiSjl (jJLi (j^. dJLufcLi ojj-jSLII jj i iiSji (j-iLij (jajj£LII jj i nSji Jji ttLijI 

^_3 I j* j . .. i C-Lajjl (jlj SjLUs j I 2_aL-u CjljLtJI aJJb (jl L-SjjjlIIj i(jajj^LII 

. d jjli ii /j-jLii j j j-?*-^ 

i JjLjaJLaj /<ulj jju^ajs (j£. *i K" i LulS (j-uvjjJLi^JI (jx. *i K" i (j^>- (j^J 
Cji jii\i 2(1 c\_«_j_i_Laj 1 (_3 (_^aJL>. (JS mi t JL>.^oj 2f (J\jn.J)j JLt^JI (jl 7r j se i <•> J 
(_^l iCjLo^-a (JS ui i (jS-I J^>*l J ' a *^ l5' (j-* -H^ J ^> J ^ J J43>.ija «USj idlui^ 
JL>-jj (jjJl CjLjSjJ,! j«jtlj i(_fjJ>.| j-i^sLi^. «_a I JLalLa JL>-JJ (ju>- Jj JLl^J I (jl 
(jj» (jrpjj (j-Lc (^^iaiJ «UI (j_a *(j;j^>. J^-3 . *LU J-4 (jrt^s- J j JJ^J I L^ 
CjLuiSLII ^1 SjLi/VI ^1 =L>.L>. ( _ ;r 3 I i i ii I j i(j^ai- i nSjVI (j-a 3j jj (ju>-j|j JljL^JI 
jj_a d ^ ^- , V. 1 1 CjLuiSL!! (^yJI (^LlILj '"'I la-L>J Ij jLajJI i>L_La (jjs <L»3e-Ltaj| 
(J^-JIjJljL^JI J j i n -»J I (_L>-i (j-a 4JI jUlC iA tjjUII ^^3 Sjlajvall (jlj>. Jj JL14J I 
<Lu i** (j^-Ij • *LU (jjs IjJJLaoj DjjLua^a (j_a 4j| JjJI ^^3 gU^a^iir" 1 11I ^jja JjV 
SjjIjjs. iSLU Ouli *Ijj-u ^31 Lall (jJjl J ' '^" (_j-Ii /^LLso OJLA (_^a^li>-"i 1 h z I 
(j_u_jj (j^j>.jjj_j_^jl (jl-j «L^_u_Lll (_I| (J-t-^aJ LlA (j_a . 4_uojl3 jt 4_uLj-^l jl 
j ) LQ-ll (Jjo^tjJ j»J-S-i Lul (_gl 11 La a 3 i-Lagj uj jjt Lajjj <L3I LaU LJjl I j ) 1 a a 
.4jjIj->JI 4ILa_j3 (j_a jcj 4_La JLi^ILuiJ (j^>. j)j JLufc (_1| 43LLaJJ (_JJ^(I 
jLit-j ^ljLUI (jaS_)J (j-Aj^- 1 nSj ^l 3*_a JL^Iu «L)L3 (j^j>. J)j JLl^j I (^jHjt_l (j^j>.J 
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^Utjj ^jIlxa sLU (jjs (jr-ilV" i iij i_£JJI (j-^JjJi-L^JI O^ i^J-IJ-J • VI (j-uJ-I «La 
4JLlLv (jJI -JjJ-J <LJ| (_£? i*Lo (^Jl dJJj JL*_i Jj^cIjJ iLaLU (j^a "^jjIjej La 
4j JaLib-VI (^Jl Jj 4jLial (^Jl i^-SJj V j^».jjJLj4]l Jjj-^- O^ I J^J -<^jVI 
jLJ3 £l_U I ^ * C ^-xj_] (-H-^' ^^-^ ^Lh-^VI 4_lLjjlI «L*_ujj td jl <<-> 2I d "jJ ' *~* * 
(_^ijLi^a_>JI 0JLA jl i<LajJLta SjL«JI (_ya (JJ^-J (j-Uj-jijJLLgl! AjiboJjJI jLiVI 

icLjJLc 3j|jj>. =L>-jJ Iij j I mi~ tVI f-JJ-"' ^3^ LT^JJ^i^' ' . 'J^ j^-* J J 

icj_«j»j J aj 'j jju>.jjj_j^JI ' .jl (jl (j^utj \jjt (jLa ^jVI 4j^sLiti! d 1 1 nilLj 

j^>JI u^& £fi TU ' J J '< J '"'"'J iiU ja i(jjjlj_>JI J (j -0 J-^d ^-*^ *Jrh" 

{J\s>*^jJul£J\ £jja j1j^>- j^ejijI ^J La_i3 ^j-^-H ^ ' ' " ' (j-* u-^ I-4- 4 ^>J-" 4x.j-*_uj 
' 1 j J 3jIj-j>. 4^>.j_i pLdjjl Lat iJj_llj_>JI » in m 1 jL£Lo| L_Ua_ll /J-LS-J l_4_4 

^iJI 2j<* I Ll^JI cjLlUjlII fj^ (Jl <n"n ..VI jLCal *I-*jUj I jut (jLa <j^>-jij^j<jll 
. aLscJJI cjLJux. L^-iis Lx-i SJLc Sjlj-^ ^jL^-jJ <— J taxi 

3JL>. ^ 4JLa dJJjdj i4j i-=e-j|j V w »j;^'l jLiJI Jlo jr^jjJL^JIj 
■- 1 < a » (j-^-^ C ^H- T^-^JL?""^ O^ * * cLsLual 'j^jjj Lcaj I (j-3-3 sUl g*" 1 ul jl 1 >i"i il 
i^LiLo <j1^>.j|jJl_j4II jlj^i- (j-° Mj - ^ lS' >-^LlA jLS Ijl La 4^jjla jlSLaVLi 

iaLbl ,jjs tfjut 5JL>Jlj jjVj <U (jjJ V (j-SJJI jj^jjjLL^JI i_^J (jLa dilji^ 

ij»" i"i_i 4JI 4ijjLA (jSL«j (_^i>. LiaJ (ju>.j|j JL14JI < ■ i(jl (_,V*n~ (jr^' jlj-ll (j^*; 
^y a. jj Jui-gJ I (J I ml 1 .il JjtjJj 4-a^l 1 nit CjI«Ijj>-I VI I."' 1 'i j I jjjjVI aJJb (j! 

. Lla^aLa lj-«l 
(j .1 j t Ljj^j l_«^ 4_LS_I . I_ljL>.Llo.V («J^La JL>. Jj^J (jil Cf*~TjJ 'JJ^ 
j 'I '^ a j-^j-J ' . ■ I »aXl «L>-LlJl (jl Oi-o~ , rUj , ..j jjt Jj 2al ull LJjl I j Lc^aja 

* (j^-jljJ-i^JI z^Lul (jSLaj i_ kjp jVlj i4_Jjl 



:y 3L^SUI Jxl^JI -I 

(^1 *UI (JLajxS ftUI (^ (^Lij^ jLu jlj-al (jlr 42jjJaJI ijjuk JUiltj 
^Jl 4_2jj_LaJ| eJJt StLoS J ia] .(juvjijJLi^Jlj (!)•*-? ' nSoVI t4.iL.aVI 4jLJjSLa 
(<U ^Ijj^^JI ij/VI 4lLkJI Jj^o 5>Li^ jLxcVI ^ JLktj^jda. (jSLI //.80 
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2 al La tl j.i . ^ * ^ya Jj^til! 3*LoS (_gl i3_oL«J! 5»l aSJl (jLa (j-^jijji-ufc ^1 

2 j \l , ^", aVI 3 iStll ojufc (jlr cJilll (_L-*-l <j-°J w*-.'^^ j^-*-" <j-° 4-3"IjJI 

iJjjLill SjijIjJI 3JaLtaJL> 'j i a 2 1 1 j '3_Jj^l 2JaLtaJ! JljJjj oLLa^o ^ SjjIjJI 

jl idJ^L^j/V! (juj 3t; — 1 (^3 »Lij < j<tl JLjJjj 3iaj*-a ^ <La-*iUI SJsLUJI j>j 
(j^J-jlJ-^^JI /T^"^* 4-aljLir" i »l (jl£L^VLl (jLa (_f JU-u JjjLiiJ! I J-* » J ' aaj (jl J JU 

(j_o (2yl a- Jj J j J II tLj-iLi j_i£_ill! jLa I jJ . 4j*.LuI (jSLx-i (,^>- '^j' 3JaLLi 
3_JL>J! SJsLkJI j^li^a JLsjO^I 3u,„Ij_, 3_uL,j^£J! SJsLLaJI JlJjj J>L>. 
j vl .^.t I 3_j jjjLajs ^yll 4il_Usl i ( _ ;r l!m 4-2jjJaJLi O i ii j I jLcj (JjLHiJ («^*-3 (j-o 
(^ 4-j*i^3 'j j >JI (jl_a 3_l2j<JI aJJk (jJx. i_jLilII (Jjj.1 (j^aj 3al ult 3_JL>JI 

jAj^^S Sj jLallil S-LtjLiLJI 3al Utl j \l ,^^ ^lc jL«j£.VLi (j^jij JL14J! rLlJl 
r"LlJl (<u (j-aj '^.'j gSJl jlJjjJ a jj>-" 1 11" j2 41&JAI j \l .^.t I ,j\i <j-°j l< ^j' 

3_jjIj^>J! 5 al La tlj 7-Ljj-!I SJaLUj 3 mm uJI 3JaliaJ! ^1 j_uij (j^j>.j|jJL^JI 
4_*j)M— a I J ^*T*' O^l i-ajej itjjijj j \l -^1 I oJLA j) ,,-il l-->j--t 1J jLa_J! ( _ ;r 3 

j^jjj V L^JjSLj j_l«jj 3al ult j \l ,^. ^s ^I^JIj ^ ii n iiilLa ij\^.^jju^l\ ^LiV 
3alUlt 3 i,„;ILj Lai iL^a j-a>2 Vj^lII c1jL9j^I ^ L^ia SjLil^VI LJjjl (jl 

jl Cjlj-ii^c A » j J (jJaLLo ( _ ;r 3 jijjj L^JLa diLLaj^Jllj jLajJI ( _ ;r 3 3jjlj_r»JI 
CA^JL?^' ■! * Lr-'I ^3 ^JJ ***" O^ tiiljjj ,i <t\l j*. , ,.VI J^|j_a (j£, JLus^/l CjLLo 

, v j ■ ^ ^ j xj^* a ^>* J JLu 

«L>.jJ x^3j jtu <j-°J J*-^ C^l *^' Lki- :! * , - 1 J-* LSj'j-^' (JJbtilLi Jij i a 2 U 
.jjlja.jljjLji^Jlj (j^? - ' "^J^l t^JJ «UI (Ji»JJ d>J->- 3j_jla 4j>.j.j 2500 ^1 4jjIjj». 
jju>.jlj Jijjk ^jl\ 3jjIj_>JI 3 al Ult Ij.iLua ^H£9->>j L^J^S r<ii.j 4ijjJaJI o JLA (jl 
iCjLtjl j^J-a jl 3_jcl_u^5 2^-" 3j( (Jl ax I (JjJ^J- (jlr 3j>.jjLa i."i i njl L^jl VI 
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oJLj-VjJI oJilhJLI ^jil j^Uoo 

j^ylll Sj^>.^l 4^,1 Mr-i 4 K i"i a sLfljjJaJ! OJLA 4j>.!jj (_yJ-II ' " ' I _' J * ' -*■ II (jl-J (J -0 ,? 

J ■"'« 3 K n, a oJLuk dLJJL^j -2 jjUa II 3_jJL*JI Sj!j^>J! <^L>.j.> J-o-a^G 

OJUt w I c u I »"i II (<u jJ ( _ ;r IL>.j i(J I t"II Jjlj jJU>-j|jJLl^JI (jx. (jua- i nSjVI 
4_jJljljI 3jIj—>JI «Lj>.jJ /j-II (J3-t-^9-II Cj ljj * i ga iJJLLA _ £_u ' '- a '"«■ i&jLju^j] 
i4jjj_cJI .-.\l c I A II |f "i-^ j? 5j.j ,Utl j \l ,^tl \f |j,Laj£.l 2 ,j I U 1 1 

Jiil J m" i .I U tl^JI jl >m SjIjj>. 4j>-jj ^-^jjj V 3_jjj^J! cj^LcLall (_5-is 

SLaLLaJI (^Jl *^*J]I Lai iSjjla 3->-j.S 800 <j-a jj£l (^JJ (^J^UI JcLilJI Sjljo. 
_^#3 Sj^J-a '^J- 5 2500 (_£jLjiJ SjIjjs* 4j>-jJ ^1 Jjj^jJI j_L->-I (j-a dj I a n i"ill 

.4_uL>jl ' - ) I jd * • 1 1 jqii^ (j£La_U J-*^''- 1 ty^ 
:Aj ) \j^-\jL^ i SJ\ CjLIojJI -3 
^Js 2 .j I U 1 1 2_jJ|_»J| 3j|j_>J| cjL>.jJ (jlr t_L.Ur<lI 2 ^jj Utl oJ_& «_p3 
<LLa i ul^J (j-uvjij J_l#JI T'Lil (jr^- 'l-SjjJaJI OJLA ajJjjj i(_£jlj^>JI (JlxjJI tLu t~ 
Cj^LcLfljJI aJJb (j-a all i nl i ii J-»JJ i2_jjLa_i£L!l CjLoj_U (_>^JtJ *-a «Ltl (j£.Lij 

L^jJL>. ^1 2_jjLa_iSLII cjLojJLI Jjjtij <j-t3.jjji.ui_j 0**-? ' " \j' c^\ *LU iJj^^-y 

^ Lg-aljiiej-tul (jSLaj (jlll 2jjLaj$J| oL£j_U <j-a JjJjJI dJLufcJ 1 3jli^iVl 

<>j_& ;»Lal CjLlJL»JI (_£JL3.I (jl J_l£. l(j-t3.JjJ-L$JI r-Lii^ ,-|\l r- I A",tl 2 I I nil ii 

(jJI^^ (jJI J'^" (j-lllj 2_,jlUll |ji,„'i 2_JL«JI 3jlj^>JI 43-j.J (J-* SjI^jJI 
j_aVL (j.i j I ojufc 2_jJL«JI Sjlj^»JI 3->-jJ (jJI Jjj^j^JI jl i4j^la 3->-jJ 800 
V 2_jjjjJ| i-iM ^1 a II ^ 2jj!j^J! J^ljjJI (jLa LojLu/ Lij^j LiSLa J^mtl 
Lijjf lil (^JJI c^jJI ^ Sjjla 3-^.jj 800 (jjs ji£! (^JJ L^jjlj^. 3^>.j-i j-^4>j 
3j!j_>J! j j ■ -^ a (jLa 2jjia 4j>.jj 800 (_gjL^ij SjIjjs. 4j».jj (_5-l^. (j^.Lij *lj^>-i 
Sjlj^>. 4^>-jj w I c OJ^ o' ^V^' C ^J J -I' oJ-A ^J^£■ La-^LI}-^ 1 i'J ^- ' " lS 1 - 1 -" 
O-'l 3-jJ lj-»* Lj-'H 1 ^ I CjL"1«-«-II JI j: *-° ct^ Ci^Jj-J'I (j^' ijJtill CjjI .(jlr I 
«L>-jJ 650 t^gjl i ii" Sjlj^s. sL>-jjJ r-Lxao (_ylll CjLpjJLl (j^utJ (^l (Jjj^sjJI 
jjj^lS 4JLcLia ( _ ;r Lc. cLfljjJaJI OJLA aj^jj , 2 i j I U 1 1 Cj^LcLaHll t\jj>.2 Ai^uz 
dLjijJijJI Jji.i^jI (JcLalll IJLA (jjs jlIJj . »UI jLkj «_a(FeC12) JjJljJijJI 

(j^jj JljI^JI r^"l (o-c-j o^J '<J^JJ JL i*"j t AljL^JU J 4^' (_>^aLs.j (Fe3 04) 

(j^>>lir"i ml ,j_a J-iVj 4J_t3 /<J tlJ^LcLilJI 5 I , ,,l , ,, (jl VI J^Lilll Ijut ^ 
,-iM ^1 A~ tt 2 I hi I hi JLa^l (j^s Jj>l3 diljjj t(^3- 1 3jji JLjJjJI Jjj^K 
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jjji^J! ju i ,i<jl (jJ! j_$KJI 3_aLUal ^ trj^LcliUI 31, nl.n ^ SuJliUI 3_iL>JI 

«Ulj(Fe C13) dJbjjJL^J! JlJJ^K 4-La xljj lLLj^KjjJU^JI (jiajsL^j (Fe03) 
' alljej 4-uL\JI 4iL>JI ^j^ ^LiJI JjJL>J! JUj^lS (jl ' la a» N ''J i(jua- i uSj V IJ 
^gjJLaij <LJ| (^ trJj2?l 3JiL>JI 3_j| Jj ^ Jio ^ jjl JjJjOjJI JlJj^K ^ 

(j I r ^j S3 J c I *~tl j^a SiUliUI 3_iL>Jlj nj-uj j> Jju j^K cj!j j> cj^Ij ^Ir 

i j^Kj(Fe C12)jj jujo. Jjj^K ^1 4L^>oj (Fe CI I )i±L jb juJI Jjj>£ JJjo 

(j^-jjJljj* ^1 «.U! Jjjjo jjt cj^icLill! 31 1 nl 1 ,.l ^*l j'tl /tjLU! 03^ liiJij j 

(Fe C12) 4 _ ;r Jj^l d "jj '^; j_9-^-*- :> <-ll ^i)>^ u^N *»" ■■■! SjiLcIj D -1 -? ' "^jlj 

Jlju . (j-Ufc.jijJi.ufcj O^T ' " \jl t3-Ij «• LJLt (J1>>J CjLijjjjUI ojufc 3Jal_Laj rj LeaJl (j-a 

3ij_jjjs ojbt J«*l axil 3_lUx. (jl '^><JI (_,JI (]ft» 1 h^jVI (J^-kajj 3-uljJjAaJ^UI 
<_S^L«JI CjLJj^wO lJr £ (jjl^jJI ,j_o 3JL>. j-Li. (^1 (_£J>jj (jj^ll (jj-*J '''-^rf' 
r'LLiI (^1 (jJJjJ 2 I J_A (j-Sj ' ga 'I VrPJ-'-" d J^ -1 *" o' 7=-^>lj-!l (j^J 'Usjf?^' 
r-LlJl (^1 (^J>Jj l£>^' (jAj-*^ 3 Vi\p CjLj-Lj-C i-lILufc (jSLI i(jij>.jijJ_i^JI 

^j o\ ' gaj rt ' ) u-iaj 1 (^3-^J ^l-^l ty& J^n Cr" ' ' ' H seJaJI ^j^* > (jl jl i(j^>-J)j JLl^JI 

.(JU^-jijJljL^JI (jj^M-LaLi (*_J^j Cj^Lc LilJ I (j-a dl 1 11I 1 .1 Juljj c j i ea II 
i_x_jJLj/^(I (^1 «jj*UI (jjJ> (jua-jijJ-i^JI r'LlJ'i «L2jjJa aLoI (jil (j^ti Lt 

oL>>l ,,! a £jj ^jJI VI j-o^l rLj^*j V jl i3_JL«JI 3j!j^>JI iriL».jj)j SjlSaJLI 

L^j^vl S i"i a L^J <L2jjJaJI ojuk (jl VI i(ju>.j|jJ_i^JI «_uijoj t_JLaJaJI qa 4j>jj/Ij 
OJUt S^LoS ?"-Lp 3_j1 ^Jt_j-T1 (j-a5 .sLajLJI Cj^I*\ luXI (j£, i_aljitj (j-JI 4j^sL>JI 
t_ijLa_iJI (_>-^*J ( _ ;r 3 4JI r<ii.j 4 j* ^j JaJl «l^>. al ( _ ;r 3 1 La fl^ '/2- I ^l^*. <L2jjJaJI 

(jlsLaitJl (j* j-j-u^ 3jJl!UI SKm.U Lai . y.9 (jJI^- (jJI 3«LflSLII cA^j 3jjui>J.I 
' **' ^ ' " jj^ ^JL) '^J (j-° "V» ^— ) W J1 ^ PT^i tl)' c - ^ 1 tj? 4 -^' J-*^" ' S^LoSJl 

OJUk (jl-2 Cj^M S, i"i U oJ_A (O-C.j-1 (jSU .i_JUeJaJI (jjs lj^>- 4jljj/Ij CjL>-I i na 
3 al La II ^ I r J_«_L«_) L^JI jl 3_oL*jVI JoIjA!I (j-a j_u£L!l 7c_LaJi 42jjJaJI 
4ijjJaJI j_& (jl iSjfujij jliiT 3j? tiJLL* jJijj Vj 3alUlt ji,^^ 3jm<i uJI 
CjUtJ^ll C.^JiSLa-1 jj La_ia VjxSj 3^«^M-a j-iSl •» j 1 aj 1 ■■ (JH3. Jj JU4J I TT^lJl (jrS 
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oJLj-VjJI oJilhJLI ^jj>[ j^Lmo 

^ L&jii^. * i ■ a] i ■■ jl 3_lUjlII 3*Lo^ «Jaj (j^a JL>J,I Ijut^ 4jjL>JI 3-Lal«JI 

LjJL>. L$3*Lo5T jujj V (jlJI ajinq^tt LjMkJ! 5U,„Ij_, iLuLj^SLI! JlsLUJI 

. */ 1 2 - 1 (>ci 

:iujLa_^aja-iiII CjL-LmJI -5 
tit_o* d^^ , ,. A* .11 JjoJS CjuojojiJI jj- j 1 '^ fl /T^-Li! l^- ^i' a * '' ^^-^ (^3^ 
,_jj| tfUajLx^aJl (jl .^J^^JIJ^^J-^J Lft- 36 ' "'jl (jJi J ■ ~*~**' 'J ' ^ ' a ' ' ^"' * ' * «=- 1— L 1 f*^3j 

j j • ■* a tLIj^ (_gjij_Ll! tLoJ-JV! (j ii i .il (_,-i^. (J-«-*j (_^II ^Jj-^' cj^LcLiL! 

aJLc (._ i j i ii _> j j a '" II jj-C SjLulj cJlj La cLlLulII aJJb (jl j_lC . CjIJojojUI 

4 j I a <tl oJLA ^^ (_Jjj>.| 4 IS. i"i a LilLutj .SjjjJJ! Cj)M-cLiL! eJJt JlLa Jy>-J 

o j„ jj c 3^Lojj_o^iJ (j-i^a- ' nSj^/i (j£. lj^^Jij '^j J ' ^ * t » Sjj^j-Us (j-Aj 

: fe*| j AgAJ 1 £i KUhmi I 

iLjJLs. 3j_3jJLU JoJSjJ! plj-JI J-»-a Jj-LseJJ /<u^La -Ja^Sa (j-u*- j|j J44J I 

(jLa I juk (jJI SlsLUsVLjj icuVLsJ,! 2_3liT <_^a L^l=e_a 4_!}LsJ (jLSLaVLjj 

<j-° 'O^" (J > '*'J '-^P" d J** * i'^ 1 ^ CjLlLulI! (j_a Jb JL«J! (^ (Ji-Jj (J1j>.j|jJ_l$JI 
(j a i'r> (j-a^ . Ltj-tcj 4jjLa_iSLI! CjLcLu^aJ! (j-a JLjJLkJI ^^ 4-uLg-tJ! CjLxHitl 
".^LlII ^jl\ j 1 i"n (JU>-jjJLl^J! aI JJt-'ii ill CjVL*-a 
rLJj-t-JI ^^ <LjjIj^>JI tltal m" mal -I 
Ljj^j La£j ijtjLtall (^ J a«"i 1 nil jLiJ! J Jj (j-uvjjjijtgj! aI JLitl<j/l (jSLaj 

J S ll •» L.QJ JjjJI ^j^«j ( _ ;r a LJL>- Sj^jjII jLiJI ^-jjjj ciK i i"i (jLa LojLui 

jLtll /"»IMjU . ..I ^£ ,ju>.j|j JLj^JI 4ioJLJ (j^-a-i dllji)) i jLiJI iJ^-J LH^-JJ-^^J' 
(2yi ^Jlj > J^ (Jl a »**t i in jj-^-4- 1 •* 1^1 1 n^/ 1 (j-oAIj ^Cl j". , ,. It 4jt_uj 4_jJL>Jl 

3j ^~j J1-?J,I I jut (j^-Sj iJjLLl.! S^ajijJ jl 0LJ1.I (j^^ - '"" J Jj-^a^ LUajl 

jj^>- (Jlp'JJ^ J <j tLa . Ja^jJI ,j_a Oj^lC (-;r l^. 4 afla Jl>- SjCiLoJ (j\j>- Jj JU4J I 
(jLS cLjJLcj i4_(_j_JI Cjolj 4_aL_u CjljLc, 4_ll /tHJJ Vj ^Lll jLit-J fi^uLl ^jli^s-i 
La-a (ji-l^-a (^1 «L>-L>JI (jj^ 4iiLa Jl^ljjs ^^ £j\^.jjJu*q1\ ^j^>- (jl£LaVLl 
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6Jb-Vxll oJlbJI Up^Jgjij 

' „ ^^ U^-^-J 'N* ■ <tl jl-*-J' f-a 3 jlv»J1 (j_a 3j-u£ CjLu£ * ) J-*- u -J (-r^- L^-^ 1 

(_yJI_j^>. (_yJI JLsljAI ^j^*.' ( _ ;r 3 4 1 1 ii rtl OJL& Jj^ijj liLaljjJ,! 3j!j_>J! (JL2jj! 
(_gjjjjji jj^jj-jjJljL^JI Jl nt"ii .il (j! t J at' i ii U Jij^^il 4jjIj^>JI d ijiitl (j-a '/30 
S s l_iS (j_o »-3j_u-uj 4_l3 4_LolSLII 4jjIj_>JI 4jal_LaJI (J-«j*_a (j-a 3 'I flj i uVI ^1 

. Jjlj^O-VI 3 J-T~ 

: JiL'JI JujLjj -2 
aajL<j/j (^ d l<n" i ii U 4-AllaJt I Cj LJ9 jj^>J, I plj-il *^>JJJ J-* £r"^-j^j *»<i 
Sj!j_r»J! CjL>-jJ JLjJ^jj (jj_r»Jlj J-S-ti! sQjIjIJS f^^r 1 _W^ i2Lc_jjlLU Jill! 
j-i_u_ujj (^jvjijJljL^JI ^J i o ♦"*! i ill j iJJiiJI i_LajL_uaj /yixSILuLXl Ja^flJI ujj 1 4_jjl_*j1 
j^jjl£JI) «l_a^JI *-a JljJS^JI 7TJ-a aLLij JjJiAJ (_fj-<-u ' ■ u LajJ X ^ULa Clljlj i nil 
f Lajjlj 4JJJ =Lai. raSLaj CjljjLLaU /<u^M_a -5^3 J (j-uvjj JLl^JI ij^ i-dJja • (j-y 
i—aj^itj ^1 (_g.Sjji ii I JL& (j! i LJLs- J itl i ii U JjJa^JLi 4JjLia 4jjIj_>JI cQaj^ 
* 3 i "" "*~ S^Ljj ' ■ I Lajj i ■■ jji. 2! t_uL>J! (j-a 4_cSLJ iSjjLLal! ^Luj. 2! tjjjjt 
j „"' rt (j-* lJ^' tl^- > *J'J tjL T^' Lh* f 5 -?-*^' 5jL>.J (-.3 4jj1j->J1 4_<i_jJijl (jj tilt-o* 

.,j;>a»Vl jjiail ^Ijil ^ 
riUjLtiSUI Si \a niVI 'icLci^s -3 

(j_a I j 1 uLml Uj-^>- J's i"i* (jyJ-!! Lu^a^/I 5x. I 1 1 o (_y3 (j-U>- jj JLj^J I J>.Jj 
oJsj-ll (^ 3_jjLs_lSLII a J n in^fl 4.C.I iir^i (^j .SjjLijSLII Sj h uizl 3-g.l ii^i 
(j^J-jlj-^^-I' (Jl m~u .il (jl 1 w » j j La 1 1 jL«-!l (j-a (J-^jj-jjJLl^JI JT'-^l ("Cu j_Us L>J I 
(^JLjJI j La-«JI (_^a 3__«jfcVl 4jLc. (_yb j-al JbjLa-iSJI oJflinVl 5^1 m^i ^ 
SJljIJ^II aJLl!I 4j*.La.j(«JL«JI ^yS SLoIJJlII 2LajVl (OLill IjJaJ J^SlmXI ^j 

.SjjLijSLII SjhiuVI (jJI 

:AjjIjj^SLII AaLLaJI JLJ^J -4 
jlJjj ' " 1 1 La -» a ^yS CjLLujjji! JySji (ju>-jijjLi^JI (Jl m"ii »! (jl£L^VI_i (jl 
^ 5-ijI ;j j<tl a^LLaJI JLJjlJ ^JUjO^I ^SUj diljSj .iLpljj^SLII ilaliaJI 

. JjijJI Lj>L»- 

4Jj^>. CjLJlSLal jijj jLpOJLi ' . oLal-Li ■■ ^ j-SHi ■■ a (j-uvjijjLi^JI (Jl m" 1 »! jl 
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oJLj-VjJI oJilhJLI ^jil j^Lmo 

(ju>.jljJi-L^JI (ji LuIsjUa! ^la i4jl3jjJi! CiVI ol i .iV I t, 1 1 a> 4 a b 3e a aLxj>.Lj 
Jj-^Sj CjLilj^i. ( _ 3 -3 4jj-l«j <_J LajJ liil j (jla Ciljl j i nil ( _ ;r 3 JijJSjS J m" i nj i n 
aL»^>.| CjI j CjLJlj^i. (jJl t\~ -r'ai aJJb (jj_r»JI sLlLoX. (jl j-^c idiljlj 1 nil 
plj_il_j 3_jjl_2_a <ju>.j|jJ_L$JI <j-° C^^?-^' 3-^>-J (_5-3 SJaQaJI 4jLS <- m 1 <n 5>^p 
Ol S-uJaJ ^j£ 4-lAc 1 JS uU V JJS (J^jj-jjJljJ^JI (jj^>- (jl j^lC i(_fjj>.Vt JjJbjJI 

dJLut (jl j^c iJjLj/ jl jLc. J*\ i"i > jj-^j-jijJLjLgJI oj^ (jLCa^ Li J£ ijX*. 

(j1^>.jljJ_L#Jl (jj^>- L$-> -> ' <i ii 1 J J-ilaAJI (j-a JLjJ-kJI L#J (jjJti) (_Jjj>.i «L2jjJa 
mJjL«_l£ i_^j_a (j_c SjL^- J-A JjjJljL^JIj 1 HYDRIDES CjI Ji_jjJl_u£ J*C uu 
(jus-jljJi-j^Jl (j-al irVial sLi^Li. ii.UI i x.1 (j^Jl (j-iiJiA! JLs-lj (j^Jj-jijJi-j^Jl <j-a OJ~} 
t LAyj C J a^_j_i LLlIJ I J J_jJl_>JI jt a^_j_iLLl1jIj (J£LuJ1 *ijj-aj a a_u_u_j_ULt LS 
L^q-3&3> *-Lu CX* ^JU *J j tlh* ^^-^ O a ' ^'**' rt d **"* I laj 1 -■■ i ^lILa A^_u_u_j_LiJL l5 
(j^j>.J)j J_j_$Jl (jj^>« (jl i5j-a i_aJI (j_a J-^L- 1 4_*_aAj a^o-u_u_j_ulI I ra^>. (j-a J-^' 
]}! (J_iL_u jt JL£. (J*** ujJ ^j^*- Cj Lig * 1 s-> Ly^£- c-iI aT JI (—11 t^-iJ-J JujJlj-A fJS> Ml ] 
2 ij I U 1 1 CjLJlj_r»JI aLtcj>.| (_LJ-Sj ^\ (.g-SJj' " *^' 
(jL3 L^_La ^Jj-* j' (J^* - *"*' '-^ ' ^ la 1 ul aj ( j^>.J)jJl : l^jI ( _^sLc-aILal /qHj (j-\j>.j 
<_Sjj_Li (j-Lcj (JJUlAI (-;r i^. J-*l»3 Sjlj^JI (j-a 3_l«S 3^-^l tr'l lSAW ^'-^ 

(jJI 4j».L>JI SJL^. (j^j iSjI^jJI sCj^i l5j^«j lS jJI .Ui.'^tt S-^Lkjj 3_,j^J| 
(jiijjjLLi aj_S_i (jl (^1 r'LLa.j jljjjlj^JI (j-a 4j^>^litl<j/l (jLa (j\j>.jijj_j^JI 
(ju>-jljJ-j4JI (_^Li^aILal (jLfl I jjj ijjj^fl aLoII (_ ;r 3 Ci'ni tl (^ylll Sjlj_r»JI 'LlO 
jl Ttr V I (j^ju UJL>.| l^lj 'iSj'J-^ /*^1>^J (j^r mi CjLiLtC (j_a_Ua!u gLt^a^L^-"! < ul J 
(_^alla_i L^_il (_L*_4_i d a '**' se rt 3jljj>. CjL>.jJ (jy^. (J-aju «LiLL>JLI CjI JUj JLl^JI (jl 
ALal I * ... A J J_so 1—LiLa 1 a-aJlic^a SjIjjs. CjL>.jJ u^ U^-JJ^^^J' j I Lajj 
I j t-U (_^_i£^aIUl jl L^jLj_a_=»o (j£La-i «LjjLc 3j1jj>. CjL>.jJ j-k. 4 : jj1jj>. j'l.^ fl 
(JN mi ] L^llaoa CjI Jljj JLl^JI (J5SJ CjLjjL^C » LcaJu i4_t-£3L>JI i> JLA (j_a 3 al ^**. ' '-y J 

5jlj^>. + ajj _u-i = ii-iJjj jll& 3jL« + (jjj*.jjjuA 

<LlJLJjJLtA SjLa + (jrL>.J|jJUA = 5jlj^>- + JLJjJLtA 
<Lu i i U 3jlj^>J1 d T^ , u | aj L^JijJL^o (jS_a_i (j^-Ii Ol ^J Jaljl (j_a JUJUul iJjLlA 
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V (j^^. (JjJLII *Lul Siajtlll JUx.1 ^ jijjjiji^J! QjSij ij^- S^oLJ! 3j!j^»J! 
aIjl^Lj/! (jl£LoVLi (jLa jL^il! «IJjI La I . }lia 3 j , ,, o uJI SJaLLJ! dJLl* j-s>2 

(j-3c nitl 3_i^sL>. jj i<ijjj^l <GLJjSLa ^1 JljjJljL^JI Jlsel! 5 j i m o Mill 4^UaJI 
aI JLJtjjj/l (jl£LaVLi 4JI (j-cjlJ JLjjJLl^JI JLsoj (JjjS^j LT^*- l_£jl>- >t " i-ij-^'j 
CjLvjJ CjI j 4jjI Jail 3jlj_>JI (j_o fl ^ alj u Via 4jjIjj>. CjLJlj^Jci Cjl Jjj JU^JI 
. 4jjIj^«JI ^uiojVl <j-a jLjJjJI ^ Lu i.i'i 5 cXaJ&ll I 3jlj^>JI 
^.3 t J iS" i ni l CjIjLuj/ (^ JijJSjS J <n" i in i . i jj^J-JJ-^-!' o' (_p=j "^'l j 
J) J S se **' J Jl_jjJ_j_A /jS-mJ (j-\j>.J)j J_i$Jl (J-3^>> J ,>.aV1 ^j-o (JJ^-J 4Jl_>JI 0JL& 
4 1 <i **i se a j ■ La 3> I «Lj| ^. niL^-HJj (j-\j>.j)j JLl^JI jj_a 5j j iS 4_u£ j-jj9j3 ^^paj-C 

(j^s^LjcILj/l (J^-l (j-ojjSLIj i^li-a f iLi^jCjj '-- 5JL>. ^^ <j-^>-jijJ-i4!l (JLh 3 "^ 

OJU& ^^ (jLS_ail_i (jl iSjIj^s. (^1 r-LLa-i LiJLa JjjJLl^JI (j-o jju>-j|jJLj^JI 

Lilj^tA ^^ (juvjijjLi^JI Jjj-^ <j-° ??-"-"' fJ"-*Ji *jl>*" <j-° SjLojjj/zI 3JL»JI 

■ Sjlj i ntl 
<Lj5Lj) gSUI 2 al Ull JjJjj J!la CjI JLjjJU^il SjjJLc nj>i-l '"'I Sj-tlaJ liJLLa 

^ di!j£j i4jjij^^II Lj^LiJI ^ 4JUjtl<j/l jLlj (j^jjjtjjt J< nil L^jji. jl 

. 4j3jGJIj Jjj_jjJI CjLlL*c 
jjl ir-i a (J-jj^dJ Jl-lj>. i I-i j nij (jl^-JJ^^J' (j' c^l U 1 """*- 1 L)' "- '" -^f j 
nj^ Sj_uS Ljlj_aj ^-J-*JJ J-*J i4J9LLaJI jj-a njj^i-l {JK nil ^1 d J*JJ 4JsLLaJI 

|_L&J , I j ...A', dj.j.Utl j \l ,-.11 (jic-J LjJla. 3U<"lmU 3 lil'l^JLl Jj^iJI fl>ii 

( _ ;r i iy\ a. jj j-i^J I (Jl <i »"n .J 3jjj_u3 LJLj (j^. t_4jJLj V 4Jla Ijla jijj (j-*^*- 

CiUjJ jjJI r-Ll=eJ C >j>.j|jJLi4JI r-Lul (jLa Lblj LiSLa . 3^s«>Ls jii^Vl C1jVL>J,I 
, - 1 1 U -> ^ ^^ jl 3_jj I j^a. Llo-iSLI I CjLJUjlJI nr^ ^J^ (j^ *'j-" '^^ ^j'j^ 5 " 
SJaLLaJI (^ic jl nJjIJ-iJI JaSjJI (^ic- J-«J>JOJ^>ljjj/ S-uLijg'CII SJsliaJ! JLjJjJ 

4lajilil jj^j^ (j-^jijjj^ll aIjlJ-" 1 ..I 3j£Ls ju^cj V LiJla l_La ,jji .3j . .. n n.tl 

(<Cu 413Jl1II (j^ ajJ^Lui 3 j 1 m nitl 4jsLLaJI aIjlJeI^I ^ISLo^Li jjl^ I jl >ila 

d iVi^Ia 3jljj>. CjLj-jJ n^^ SjLuJI ^^ 
2( !il JLjj-jjJIj ^L_»-Li (j-\j^- i n**(S m?J^>*I i"'l 5j Jaj nj-^- J- ^" ' J"^' 3 ' * ! J 
(j_a (J^l 3j1jj>. «L>.j^ njr^ L^J'J-^ J ' ' — ^ j ^j" l£3-*-" '"*' -J ■'— **nl jjjufc ' 1 1 IajJ 
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oJLj-VjJI 6-slKJU ^jil j^Lmo 

2 j.j ; Utl jjL^I ^j s^tU! J.^aVl {y> 4JLa ^JllJLij 'Sjjla 4jj.jJ 100 

JijJsjJI j 'I La " *_a J_al_njJ! (^ LfcLi^pJa! ^^Jl »UaJ.VI <j-oAJ jj^J V (jf 

t_4jLSLI! (jl (ji^jjJl-l^J! aIjlJt" 1 ..I JLx-a ^^ cLa-Jalll cjLajLit.1 <j-oj 

(a^tAll jjLi^a i_alj '"11 ..I (JL>. ^°> 2*1 ull jju-o-aa jju>-j|j jlj^JI ^1 OJ^ <j-° 
(JLa i4JI m" 1 ill jtjlij («Jj Jl*-i 1 u .~..'.\\ j£ (JjijIlJ! (J^j («J » . u 1 1 1 j jsJL«J! ^^ 

'" d Lfi3 dl * II 3j-JJ->JI)) d ' ^^ ^-3 tj>^ 

L^jI ifo-K-i i«m S (&5t3 cdLiA w fljjj V (j^*- (j-uLil! 4^jjtj 1 11 (_gJJ! Loj» 
(jj-a-jjj j ^ II (jlj i-sjJaj^ La La^j Ajua-" 1 .1 j 1 .1 «U! (jl jiTir i i*l3Jj^sV! 

i' g.j LaaJl a 3jlj->JI jj-° '— ^3 '"' ' " ' J' ' ' a ^ * Lli'-Sj)3 J ' " ^J^-St-uiSa 21 a 
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LaiVjJ jl (_psj^(l SLo* 2al u j. i .^.^ ^jt ^j ,m ,"itl 
j_«iijJ! 3Lo~ ( -5 i^- J J A 1 1 (j no ."ill j_uLlI 4j*_ujj 

Isjj. cJ-SLi L$j| jl*. ^1 J-^j L^j ^LoaVI (jLa 

buLL> I golg >."■» 1 1 nt jjt^-J' (Q-^^i * ^j ^* i ' - ' 1 1 ' 5j * q (j-° 

(Q^oVI < " 1 1 J 5 **' * 3 (_£ jilil Mill 4_U5_Al 9t < eajj J L_L-'- 1 -i 

jq^o 2 1£ 3j-u^La «L)LS_a jno ml] ■ la *" jcJ ^jjljjI ^-3 «La 1 
(JjJLsIjJ! (_pa^>.j (Jt!-^' lS-^J i."i '&, i a (_^<-JI <La]gJm 
(jlj-2J! ( _ 3 -3 lj_2_ij njLajjJIj (jujjJI jtutJuiJ (j-oj 

mJIj ' a j^ a^ mil 4ji^. ' a i ujj sLi^iS ^^ Ij-Sj LiS 

. jj->JL>.L_u 4J t £1o£j1j gj n Mill 

(_lt i.'iij i ill (j^ill Sjjj*\ II 4-L«-fl>2l t>JJb (jSj («J 
«l_£lj.}lj (jL-uJ VI t j-ul I n~w 2 4^t_UJ (Jj P if ^ n <i Mill 
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td"l i im* aj 4jLo* (_3 jjJj cH"^ j ftlaJa-JI (j-a >J iN M £j£- 4Jj)J i u a (j u a Mill (ju 
A La pj a jj a I I j^^j iJLLa.il Jl^>.| jjjuj 4 i i nil Jj'^' a ' a\l",-^lj jl ^ ;tlj Jjltl'a 
i4jLo* Ja_4_)J (jl I n iVI -S^>-J (J~^ *— ^3"^' ^'-i (j-^ >-*9-*9 (3^J U ^ '"' * (J " q '"' *-* 
(jlj (j ml Mill 4Sj^>- J-i^5J-J (jl 8j I l^> 1 1 J^*-S J-i-O (jLuuVI JjL>- JlS^ dl! jjj 
f. I c I_Aj_ljLjj 4 fi 1" -»J. I Jj , ^.All (_3jJ(J (jlj d J I nfl Mill 4 i i nil J^Ia <— ' I n-ttj 

j-ojUJ ulj-oU 4Jl a***< i nu AjOAju { 1 j *jj J O^^&^^J^ d ' ga3 OulS La-ijJj 

( _ ;r 3 (jjijilj-uj/ sLuJLa t_ ijjs 4Jsljj>.lj (^ La j|jj I Jala i a VI (^i^- jno Mill 4j(jI/I 

3'alUli (jL^VI JUjOxJ ^1^ JjG ^1 cjljLiV! ^j! ^ ^.J 212 j»Lc 

pi » mi VI ^j^^-l (.o-se-J 3^jj(_aj 4_<j/IjJ ( -5 -^ «Luj cljolr 4JLjJaj dj i u a i"itl 
(jl_j j 'I La-ll ^j^ « J JjJLjj . C^jJI CjI j (_^ d i iiSL«JI LjIj_Uj ^ i u a i"itl 
CujU j <La- i n ) 4_La J^jj jaJ «ul j-lC cL9j^>JJ LiljJJ J^>> L*Lo f '^>9 (J-^^^ri-^-^j' 
3 < uiVl Jl o <~i ml 3_lJLSLoI ii]j.>l jJa (jjJLuii.jl (jK Ijl (jSLI idllj 4j*^s 
«_J3^a J-i-*-V 'Lj^jjlaj (jLcujVI iiJlj.il (jLa (_gj^cj Jala i ■■! (jjljjs-V 4 j i ii o Mill 
^LjLllIlj jjini] Mill pi * mi VI i La a S i ■■ Liljj (_3 J-JJU jj-* 4-13-l-Laj Laj (j n a Mill 
JulS .(jjij.uii.jl Jj3 (j-oj-II (j-o LTH>^ (j-^I J 2 ^' Ct^ 45^ ^J- 5 Cr^ ^A>^' 

Ji.jG» j>LjII Jj^ 400 aL«JI (jJI^- ^ JaljSin (jJLi^jJ! L^jmljiiH JH 

( _ ;r a Lol i»l" uJI ( _ ;r 3 sLujJjJI CjL^j>.IjJI CjI j Cj^uJI 3'jJ Cr'! O "" '"'^ < *-*-^"l 

t_o2j_oV1 (35^J (J-^L)-^' l55^ ^^ji t * lJL^- 1 tj " ° ui ^' ^ * '"'I jl '.«a tjLb ' a_ii^aj| 
Ll^3-" c?^^! J^-^J Sj^iJI aJJt (jl j^l^Jlj .« J>UaJI Q5SJ (^Jl ti-ijj L<-« 
(jic: Ajij mJ jJI 5 j 1 ,. Mill 4lLLalI (jjlmtl *\ jicI^VLi l^jjlj L*^ Sjuh^jJI 

Jl3j C? ' " ^ pi » Ml VI jl I na J^JLJ 3*^ A^^ijJ (JS l"l ) Cj^_Ujl p J t^aj (jjjL_ol 

J t^a-AJI (_3 4_Lo 5jl ^"' 1 '-^1 (jA_4-i ti^_tjtj »l**i i iillj 1 Uy ^\\ (jo Lo ^ laa S 1 ■■ 
.4jjIjj>JI ojliil Jjl?"it jUJI Jj^iAII (^3 <LL3t^j o-'M'' ^^^J -^jM' 
IjJaj i\ aJJ-ll (jo (J^>- ^ljJsjjs (jj J_ujj>.jI d i^-i^ Cjj n" 1 nl JLs- JS (.j-l^J 
^j^ * 1 (jt !il i4_ilj)j-jl 4sr tr~> l^-^- j*J ^^ ^j^**'" rfsJ 4_iitjjLUl Jl_jjL_uV1 (jV 
(<sJ lii! j^ 'l^>*-^ J '* LaA Ur^ L*J^J -tH (0-1 L*^ 1 *3jH ^jL"l J^ j.^1 LaaJLl 
3 mm mi II 4ILL3JI a\ jieljj/l (^3 aJL2j Mjl Jj'^^ SjicjjLlII jjL^all j^JG 
(jLajjjl ^1 oUII JL>.1 (jl (j_a J^ii La ^1 ill t hL) «Luj)jjVI d tJa J *H j ' -~<- (r^>* 
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6..j,ui,n,ui.ll &SIKJI 

Lol t4-j LiJa Lta-uuLJI 4_cjjJ. jl i.aa. *Lul (jjjji.uii.jl 4j_j_so 3_>Lcl (JjL>- Jj9 
' JJ "' ^ jJl ^-" (_t-^'_9 ^LLa^ijj/^l 4_ujjlI! 5j I .'-->-- 1 1 L#j Cjjjkjij! (_^jJI Sj-loJI 
j j 1^" ^Jj . ^^ .Jl j u"<i) La (Jj 2f Jjl jj-* J^>*3-) V «bLs aoLlJI jj-* J-^-^-J' ur^ 
(jL 'I HcVI (^Jl J-uli dil j *_a LL&j" tSmUMitl 3JaliaJI Jb=-a ^ JjLx-a 
m£JJ QjJSj^la CjjLS Lfcjuij I J**'^j 3* J ^j m <i uiJI (jx. t^Laala U ^j_a Sj-ui *^-<lS 
5^ LaJI CjLsjI JjJijo (jl (j^s liil j ^Ir J ji (j intj i(j-uaJLuJ,lj i_jjj«JI »l aUtl 
aoj (Jj-Ia 3_3jj>_a dJJJLSj j ,^..tlj j jUtl *\l ,^.s (j n n ."ill 4Sj^sj 4lajjj_o 
^t| I 'ij la 'j ( _ ;r js^M_<j/il (^jjlII (_gjLwii! CjIjjJ! ^jl\ Lij-Laj ^J (<U lALi-Lajl 
j-jJlj *_ «j 3j_jL_aJl 4_jjt_u_LaJI 4_u_ul x_a I c I ***' rt (jLS 4_it L>jL>.^aJ 4-LcajLj aa3. 
4j(jj/!j 3ijjj(_a j-3jj O"^- iJ^i lS 1 -*-" J- ^' i43j_Juj ^hk ilitl pit mi 2 1 ■ Laj S 1 ■■ 

. L&julj (j 11 a ilitl 3£j^sj 
«_ll 1,1 II OJ-2J1 J-j'jl <_r^ L?J^*' ">* 3 j 1 n« Mill SJaLtaJLl aLjIaVI jLc 

(j_o «L_a^_£ jl_S_] 2 * )jL?t_LJ ^yuj^jS (j-uj J ' " LjLjI aL9 JulS 4 Lljijjl (_3 j -"-^ 

4j*j^s ^Lu^ 3JjL»-a (^3 liil jj 3_l>.L>.jJI LjIjJ.1 JLutl^l 2 La ■ "lj; i_uiijJI 
» IxaJ aLJ9j_? (_£_> (jj_a^JLu/ (&JL«J1 (jl Liiajl j^J J^Sj . (j-u J-j_«_*.jl ^ "-"* 

u \c 3 j nig Mill 3j<_<S/^I j^>li aLs jl dum Mill 3JaLtaJI ^ic J^uu ^J>^-o 

*;1^_^j| ^J_<j_H-J (j n <i mi II ^ » Mil j-jJ-jLj (Jjt_tijj i^LLu Lujj>* £^l4_4 jc£l^t_a ^Ljl 
-i la « I 3_al_«JI 3 o i .I II (jl j-j-c. .Sjj^LJ J*C mi (jlr r-jL>JI (^1 *U.I «-3Jjj 

(Jj^S. j^J_JJ '"• ilS J Ul£ «_lLcaJI (JJ-2J1 (j,^ ^l!j^>- (jr^" CjVjL>J,Ij t—ljLjtlll 
J J I t3 (-^ «L>oLlJ1 3j1j->J1 (Jl 0***l ( ill J jno Mill d ♦ Mil juSjIu uljJLI a! JL^-**( t nl 

di-Laljj i ntlj (jjjLL^/l j J '^^ CjVjL»ji ^J^ l -r 1 j' Je ^' fl -^-* (lAJ (j-°J '(j-SLtil 

(Jl mli ..I Sj^La cJljLa 4JI ji jj LLaj . Laj_lcj jjju^iillj (jjjLaJJIj jjjl>JIj 
j-UsLjJI Lu^j ^ JUjtl^VI jij^ (j no Mill Sjt^i/V SjSjJ.lj 3 mi<L«JI LjIjJ.1 

» ' ' a rt L_ujj-5 (_b ^_u^jl d 5 La * a (_5 JL>.^jtj t(- i ii Mill (jj»ij| jqj_ou l_3jjljj 
■ 3 i imCLkJI LjIjJ.1 J ml i ii j j 3j£LiII Cjlj (jlr J-*1*J (jjUll j j '^t 
d j iii o mi II 4_^LLaJI a! JL^-**i i nLi a\ o**i itsz 1 j o**i t nl j m£ (j-oLUl (jj-2Jl (_3 
(j i.i'ij-aJI joJLkJI aL9 Jl^j tSjiiig Mill (jlj^^/l pjjJaj^ ^Ir j_iSpJI j £um\j 
d « Mil j-pjUj ' j*^ o^ (^3^ ^hj-*- 4-0 ^'j-* 3^ (1)-* '— ^-ll-^- 1 tJL>^ •=■ Lifu-i Li (j^jSoj 
.51 -19^^, 1 1978 .jl-^ "^jLhh 1 'c^J-^' sLw^l J*u .5 w.iumiII «LkII .JiiL^ ,ji u ,.iA (I) 



51 



^g-jl i ii ll (j_« i-i-t-sal (jj-3 j^paj-jLj till j JUu <*L9j i3jL>.1j Sjlj 4^t_i (j n o Mill 
60 J-«-i (_j-l^ <■. i ui -sJl (j-o AjS (Jj - ^ d "^ i "^j; pLLajjj/l 3lj_o 160 (j_a i_kJLij 
d < ^»Q (J3^ (jt^ V - 2f Lolo*1 iJJLlA (jL <Cjj^>»j (j_a L)3^5^ *lUuj_u1 JL9j i LP-* 

? ! Ir^ll (JJJJS-I »l <llr (_L\3 (jjl ^JJS-I CjVjLt-O CJJJ>.J l4j>-J->- lr-l (JJjjLjUJJVjl 

U i n'lj-aJl (j'sliitl aLs 1747 aLc ^j ijtjIaJI ^ L>JUjlI<-uIj 3 Mug ni (jl_^fll 
J j .^.-^11 ^j-a 1 j"l^ i ■ ■Ij J (jS_4-l (*-*-" ' ' ^ ^j^ a *— L 4_<_uJlC » * ' *-« i (. m i ulS 
Lai i JUJLjJI j j'-'l 3-jiL^ cr*J ^1^° ^•J- i '000 > I j * Sjlj^. 5^>-J-i (^ic- 

v J J L*3->J I (j_a d **' La I '-'j J (jS_4-l L Ml a Ml Uj-^ *_U-£S jjis 4jjI^5z (-jLlO-jSJI 
Lo^aJ^aJSj (_3 3jUJL>. < " ) Ijj LaJ Jj . -*->^ ' ^ '"■ ) ^3 j ui£ *_i_uLjJ1 (jjJLJl Lai 

(jlj_a^/l g-j i^ij-^j aLjJLaVI jIj_«JLj/I («x.j jl t 3j mo Mill 3JaLLaJ! aIjljeIj-u! 

0)] •»• i La ) I j^palj-cV L$_La 4_ilHjtt_a -n ^ rt I i*aj *u jjij (_3 £i a-btJI 7-Lr»oj d j mi a uJI 

S^liJI »l nlr 4-lL- jLliil LjX. ' M'-V" 3jjjL>. jLSL*I Cjj^La J_ii£> jjL*i.l j^jir-i 
i*!_a-$J! (j_a pj_o_o jjim mi (jj-3 » * i eaJ (jLuLw! (jLLL«JI aL3 jJl3 i4JLLJI 
c.|j_i!| ^^3 J Sj '" u ii n Mill 4j<-<1/I (jl ( _ ;r 3 JUJL>JI jjalajJ! \j-tb 4-ia-Al (jjjSijj 

dJJJLij .(_gjLo ■ La i "j ^1 r'Lljcj 4JLa Jjir-ijUJIj JjjjJLi 3j!j_>JI (JL2jj! Lolj 

)*_L4-J L<5_Lu <^L>.1.} <^1\ !iLolIL) jno Mill 4 ♦ m2 ?t ijin) pj-oXl ^Jj-fljl 1 j_a ^jLs 

J oi~u iuj .mJjU! i t- , ,|jtt t_)Lii. i.ni n_) diljj r-jL>JI ^1 Jl y.WI ^a Sjlj_>JI 

CjLt_*5_>JLI * * ' ^ ' J ' *=a I >i 1 1 L i) l^£ (—5 ^I^Jl jj-* «Lcj-ill c_ i_uLJ^M Lo^^J^jSj 

Lai ilj^. Jj-La Sjlj^sJJ L^Ijl^ (jV IjJi^ a_JL»JI 2*LiSL!t oli 3j mo Mill 
^j^fl t—ijL^tlll (^ (Jila-i ' ^' a j i ^ 1 '* ^-<-uLUI (JJ-2-II oJl^jI/ (_g j-II jji. VI jjU'.tl 
JIJJ (jl-J 0-°^ iCjWI jjj 1 11" 1 dj mi a Mill 4^LLaJLi (J-oJiJ Mjjlitj i-dj^ta » 1 1 a 1 
j j mi" 4_jjLie_i CjVI » i_i^3_l i^La (_gjJI jjI/j-o i."i i m'^jI («JL«JI t—ijLjtlll eJJt 
i.-i»i>ij djL^jjJ.1 <> J4J 3-JL«JI 4j^Ii^i"i^VI 3iiK"itl (jl j_lC. t 3ji,in Mill 4^LkJLi 
c-l U", , ,,lj 4jjLic_JI sQll (_ji^. Cjljjalaj * I jj>. Li jjjo>i a La j 1 Ltjl mm il aLoI IjLs. 

Vj 4_Lj_La c^JL^ LjJtLfl^ (jl j^c. Jolj ^L^ I . 5 J jL«j La w La «" 3JT jjj^~ 

OtjLS mJj^>.| g| j mi n mi 3-jjLitj CjVI » u-aJ j-iu j»L9 dll j J-»JJ • A 3 mJ JLujj 

.4jljLL 4J| (J J* Ml**( 1 .-^jMiJ Lb1jL>.l 
CjLz^ojI (j_a (J a i n\ ) \] (j^>* aL^ j '" if * *_i_oQJl (jj-oJI (j_a j-o*VI ^-JJ-11 iy£$ 
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(j-oj i(j .1 1 m i I I 3_£j^>. 4juLiL i_£J>j-aX. j^=-o J_y>- JJ^J (_ , " i <i i" i *_«j*_o f.[li 
Llojj ( _ ;r 3 (J I <n"n 11VI *-jLJu (j mi i"ill a£jj>. 4juLla t_!^Lj/l (j! ji jJLi jjJL>JI 
j-*IoLlII pi * mi 2 1 (j-° 'j^**" "" Ly-^'3 ^3A>~ ^ j i h ti Mill CjL*_tu>JJ ^—3 «Lt-oLit_ij 
(_£J_JSLi^l joJUJI Lai i Li».V (Jj-i^aialb pj-Usjll I jut ^1 Jjj ^*~* ' "J '(J " " '""^ 
i4 j 1 11 n mi SjjLJcjCj zl «I_Lu Liiaj? a La jJlS 1 JiI^JI ^a (j"n*J (j^ L? 1 -^' 1 (j-a-ol.il 
S^JL] d -».,>. rt ^Jjj ujJ ^j-* <d"U , ,.lj t (j£s_4J /j 1 n <i mi (jo-j-a «_u-£5 (j_« (lA- 4 - 1 ^J 

. Jo \^^iu£ 2 
«Lb JaJL>. JJ£. j ■"■■'- «_ouLlJI (JJ-2JI J^-'j' u^ »l flUtl V JJ~^ i—i^jlu f«J 
Ol a j j La J j i_i_JLjj/I (j-C <.S x jtl (_y3 ljJL>.| Jj d j inn Mill 4jjlitjJI CjWI 
U^& 3_jJ_«JI oLlLI (_ylc J J loa! I j «LLI j j La 5j 1 jL^>. «Lo!ojl j<u jJia i3jjJL>. 
*_jj_a J-^-* 4700 j La 5 1 1 4j>.1 1 n a C^jISj */» u mi" (_a (joiLLuLou (joi 2f <UjJji 
-1 j 1 I jj U*. tl Lai i3 in n mi LI ^Lj^I (^ <_1 JjlJI «LLI <jjs jILJ i_kll 23 /J-J-bj 
s Lij fl *C 1 1 JLjJjJJ J_ao- (Jjjjj/J LgjvjJo (_ 3 jJI 3j£LiII _j^a J i^i-w mJJJ! _>>-^m 
3_jjIj_>JI CjL>-j^J_LI (J I « "i < iiLj dJJjj d j 1 11 n mi II 4_«_<l/2l (j_a 3j_<I/Lj_a 
4_JLa (j mi Mill j^j ^1 rj-ij-LI (^j-La jl>.| ,_p3jjilu <j-l>. il 1 Thermocouples 

.(^Uj^i -J^?- "Jy^J-J (j-IJ lSAM '- x - a '-0 . J^^' i_3jJaJI Q5SLJ La_Lu t jjr 1 n_) 
(j_o 4_ljLjj_^£LII 4^LLaJI 77L4JL1 ALajjtVI JL>.| (jjj null Qj-ill ^'^r 1 ?-° 
( _ ;r jt 4jjIj^>JI CjL>-jJjJ.I 42jjJo (^Sij (oJj i Ijl m"hI jl^jj <Lj 1 n 1 '"ill 4^LLaJI 
j^e-jJJ (jH^' (JjIj-«-»iJI aIJlJt-" 1 11L1 IjlJj>.| (O-g-iJ (Jj SjUflJI lLUj »l nlf I J*.'"'^ (jr^' 
i*Uj-^SJI J-J-I9J /JS (CJ (j-* L^Jl <1***K nlj I Mini d .>. A-»- * rt 3j1jj>. CjL>.j^ (-r^ 
g| j 1 11 n i"i tl CjLjljijJ.I 4jL;LiLo j^yfl J^L 2 ^ J J i^» ALajjtVI IjLA i_o.L^5 J^J 
d » i"il «_j_a^5tILl Lcjjmi jio ^l i_i^Lu/ 2I ( _ ;r a 4jjiSL«JI LjIj-LI OuLS (jl JLtji 

cjL«jij>J,I jLla-ij ' jj; j-i^ u^\ d "-l-^ ' "I I cjL«-<i->>JU OiL>.jC1£ jho i'iII 

(j-o (JjjLj/VI (_y^ (jj)>" l-^Jl tiJJ J sLilSLa j-^.J 1* j*'^~ll 4-Lj-m l-^JLi <l -» U . .. 1 1 
4_a_i^La ^j^ajl ' ea3» M^li M^jLa-p ^^LLaj jt J^luVI ^j^JJu _ LLaj 4jjJUu d sc ^ ' ° 
jl d ^ . U t ^IjaJLa (^JJLu-o (Ji.1.} d ""^ ' ^ ^""^543 d j 1 n <i Mill CjLal JL^-"i i n^U 
CjI ♦ <i "kJ.1 (jLo^-iloj M^jJLi j ^jLiS-jj—a 2l aJlj^- **i in! JL^j ir"L>.jjl jj- J-^l 
,_LjIj mi II j j V j "1 (^-3 L^al jiei^lj Sjinti Mill 4ILL0JI f-J-«^>>J ^ 3 -» U , „ 1 1 
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aLc J< mm ouL£ ^pJI 5-uLij^II 2JaLtaJI JijJjj tijLLrejs Jj»mmI SjjLLiLI 

aLJS JLSa .JoIj j-1_lSJI (j_a 4_LlLs CjIj_Ju£. LgJoJS (_£Jijijj Vj jojoJI Sj j i 1 r-i 
aj i u mi d ge Lga a J-^l £i_Lu 1912 al£. /^ 4_j£Ljj-al aSj-tlu *_a (jjLiLtJLi (jLaj mi 
4-uL; < j<ll 2j3|_LaJI Sa^O-illj .ji^ia^ lS->L«-U 2 *U ; « .^ a , itl.Y.T p tl »tl ^ 

<._ 1 j 1 n_t (j^-°Lc- (Jjijj^I (J-a-«3 j«J 2 La — 1 1 (jl j_lc. iJalj jlj^ 45^1 37 3_>J|_J! 

.^ja! 4_lLL«J! t_ij_>J! t_jjjiu 

2 al La II a! J_a-"i ub j j -1 * j J »l a Utl ji.1 (^JU-J! (jj-aJ! oLuj^Ij ^ 
4_La-l 1 nil aLJLI (j-a L^jLj-LloJj (2pl 1 11 Uj Cj^jjJI ' " « I ■ I Laj a a j 1 1" 1 4-i 1 11 Mill 
aI a" ifsVI pi 1 11 ~l CjLLlj^LUI I *<* Jfl mi '^'a i3j 1 11 <a Mitl 2al LaJL I j""'a i"j 
J_LJI I jufc (j-3 2 al La 'I jjl_ua_a jl liilj oW^' Cr^ 3j'"i ^1 CjLiLa- miILj 
2j vl , V.al 2_oj| j^M, jsJLkJI jl 3j_&LLaJI gjjt jl mm'iI (jlr Ji£.L-u La-aj iSJjla 
) S a j^i.'yl tfLsoVI La la . CjL-Lu^LiJI (JjIjI (_yb ajjj -i La « a <."ila mi a_«_<_ulj 
<Sj mijj mi II joJLkJI aLJS ' ^'a id nmi Mill d'a I U U 1 JJQ-1-JI 4jiB_G (_j-l£. 1 , 1 ^-1 1 1 

lLLI!} Juu 4_»_uj '/"J^i) Ur^ Li3-aJrt i\")l J j* rt (-.3 * )jLstl]l ^j^* ■ ' j^?e_U4jk 

(j_a j- j - T l S JI C^-j-u jGj i L£Ljj-al (_3 ^j n**i 1 n a-*Iu Lt-u La J 3* a j_a (JJ4-A (_Sjj-aV1 
2 j j l"t ^ Ljla-&l ma ,_£JLaj 3 mia Mitl 4^LLaJI J j SI mi a Jy*. till Jul JLaVI 
a_j_iLjJI t_!j_r»JI (jl j-J-C i(jSl 1 11 1,1 aJLajGj a_Li.LjJI oLlII (j-a CjLj-Llo-VI 
SJsLLaJlj .UAMI j ,^<- j«JL«JI Jaio tiili Jju lfl«.~nt JLaVI 0JI4J laa. OjuIsj 
.2jMig Mitl 4^LLaJI iiLtjl j-^-ljJ (j-II mJ^I La-a 2 .^j-^jll 
2^jGJI ^ 3-j-uk Mill 4^LLaJI al jiejjj/l ^jaij ol_Lu>iiII »l air <>L>ol jl 
La d>j Tj J-cj ■"'! Sj jU'.tl ojut jl till j a_»^L>. aja tt>] i.u ujSj oLjII (j^Jr 1 n~j 
50 jjLajj V (jylllj a LtaAseJJL I Sjlj_r»JI CjL>-jJ CjI j 2jj|j_>J| S^LLaJLi i—Sjjij 
2_^LLaJI aIjlJ*-" 1 11I (JLa^>- (^ 4jJIjl3 CjLojjiajJI j^l (j-a (-5 -Aj i2j^a 4j>.jJ 
(_5 ^-*-"'J (JS mi 1 LtjLlo L^Jl a»"i i nl (Jjt^sj La-a Lo^^JaJSj ' J' J ' ,, *J a j mi a uJI 

.CiSjJI i^jli 
(^LLi-i j a i^> JJ Leaj&ja Cj LLu_u_a->J I (-.3 a^LLaJI pjj^aaxJ a I a"i ik a1 > a**t 1 ul 
a < 1 iilj jul Jjlj LaJ^ I a-gj jLS jLu^Ls. <-.! .^.^ lLLIj («-c.j-j <j^Jj i ( _ ;r a-ijLSI 
iTjUfraJll] (_Lu a^jS. CJk.? 1954 aLJI (j^^jMiaMill 2^LLJI ^IjLsel^l ^yfl 
c-LtjI/'i/l (Jjj^cILi (»5-23j (jj'slji utl jja » * 1 -»~ (_yjJI ajuia Mill Lj^iiti! L^>-LlJl jc 
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ft. ; mi n hi 1 1 &3IKJI 

jK jJLa j^i-VI <ioL»JI Loljij_<i/Lji J< utj 3_uLij^ 3^LL j^JJ ^mh uJI 
.(^-cl ;Ui^l j^ Jj! 4^>LLI ^ 1958 j»Lc ^ (jJL^jjJI jUJVI o^W 

^j^Ll-Sj i ii tl jLsoVI 3j-^ JL*i>.! (J^>- ^^J- ! (jr^ ^-*-»*3 jul (_£JJI j-oVI 
.3 d n n q ,"iT| l_i^L>Jl 4_j_a_Al (j_aS3j 4 J"' (1)-° ^Lj^ d * uj i n i Laj Lo^aJ^aJSJJ 

if I . %.Atl ( j-o-<-u (_^3 Ajj>-" i .I U ( _ ;r <j/Lj/^(! 3J3LLaJI j j taji L^JI ^^ «LiaAJI cjL*->I 

(_£.}! jJsa i(_gjj_i (J-tll axj 4_uLUaji]l 4jSj_L! Jj^J I m m"ii "I I Jl jt-JaJLi IjLfli 
(Jjl i na (jlj cLi^sLi. dj i no i"itl Lj^M_r»JLl aLjUaVI SjLjj ^1 ( _ ;t jjj3jjjJI CjJL>JI 

(j-Aj iJL>JLI I j_a> (^.a 3 j o i»j cij! j (j^Lj («J 2_. \l , v.aVI t_^|^>J|j 3 AK'tl 

aI jiilt »l ttJj-ll ,»Lal <U^3j_aJ! 4j>.LjI ^1 -I i a a 1 1 Cj^L>.j dol jJl3 jji.| i_uL>. 
CiLajUU 4-uj£ (j-a jlj Lx-a ^ i .m i"ill pL«jI/V! (j£. cLlLli^uJjj 4jljj/!j CjLj/IjJLi 

■ 2j,iiq, : :itl SJaLLaJL S^LiJI 

3 al tall JlJoj (^ic- di!i Jjj Jji.io Mill 3JaLLaJt iiLtji -i La » ^ j^j-J J^J 
Jl otli nl (jl ^1 I JLO> (ji (. 1 j 1 nil JjJtJJ i3_cSLa-U jj La]) 1 ajlje »j LuLl^ j£L!l 

1 j~ ijj 1 1 j-j-ajj 4-uLjj^SLI! 4JaLLaJI (jV Ij-La-i ^-"'j J'C i"m pLi jja aLj g£j| 

2 al U II < 2 al Utl ^ mJjaI JLSLJ/I (_jjj SJjgm; Lgjjajo (jLSLaLj 3tnilj.ll 
(Jl <n"ii hVI (Jjc-a w a " <l a j la i )) 3JaLLa OJSoJI Cjl J (_^3 (_j-d>J i4jSLuISLlUj 3jj!j_>J! 
9. I tv-^-SLI I J_jjjj (j-^>> ^^tH^-"' 4_La^t_a (_3 /j-Lga^J 4-uj^Lijl LAjLjI ^jl (—Lt-a-i 
( _ ;r i "Lj-LI (j<^>- 1 11 "1 jl CjIjjjjJL! J j i 1" ~) jl S«Lua^U L^JI otli ill (j^*- (_>"^J 

.31UaJ| ,>JL^I ^L^iJI JLuO^VI JaLi 
1". 1 , ^ ^ l_a ^jLc.j^i.o jl ^ij^ls ^ q**i 1 ,1 1 jqj 4_t-£i_o^jjl cL^LLaJl j > a£ t^^^J 
jtli CjI m«j 1 ntl (Jjljl (_j-3 (^LkJI 3^uaJI ^->^sj Jj» ir-i ( -5 i^. 3jjJL>. Cjlj^iaj 
11 La a ' j jLc.J (O^tS jj^ LgJK i"il 1 ^l"-^- aj 3^LLaJI j 'I La a jl< 1 »l SjLjj I j*'* 
SjJjL^c_a 3 j j j A ~^ V I 3^LLaJI j 'I '^ a (jLl ( _ ;r C^JI -iLj-ijl I J-d> ^<-a (_j^'j-J ^J 
jj^a (j^>l_La V <Lifj 1 I_4ij_j JLpj I j alj ~ , „l ^ j|j_a^ u VI (j^-aj Vj J^j-Vl 
Ij-A (j-*^ *— *^H ^^J d"l ^". , ,. rtj 1 U A * 1 1 i ^j ja 4_aa_a_l^ j^xSI j_}l_i-£l_a (2>^ ct^ ^ - u l 
3-lJII 7t_<i/jJi.l jJU^aXI LfljjLiIlCLJ 5jl, I - --» T t j^j_a 3j 1 nn Mill 3 al Utt cJlo.1 (jl 
(jl CjLJlSLal J-SjJ » a j j.^^tl j_f JlI! ^j\£. 3^LLaJI (j-a j mi j II CjL>.Llo.I (_>^aAJ 

^J lSj 1 ■■', | (_3 I j". aI , ,. rt » , n**n 

3 al U tl CjLa_j| jl mi" tl j_UsLr»JI LHaj j^o.j CjI ij» j i nil 3jH^ CjJ^mi 
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LUajl J <jn~< jj CjVL>J,I (j-a JjJijlII J a mi" I 3 j i n <i Mill 3al Utl cjLaj? i."i« i njj 
jL9j t d j i ,m ,"it| 3J^j>.VI aIjLJt"ii iiI S«LflS SjLjj ^jl\ i_3JL^j Sj a" i n a Cjlj-jalaJ 
5) gj>. 3(1 i a 1 Xse rt » j * ' * **' 1 ao-53 CjJL>.( /^-I1 CjlSj-iioJl jj-* JUJjlII CjI ujJ 

!_gj"i i .I U (-;r i^. ^j i ii ^ i"itl SJaLLaJI )«-i^sj (j-^1 j J '"' ' * "J i^-* ' * J *jl3 ' "~J 'i j mi i"itl 



^J n a Mill (—1! sLSLuS 2U -0 Lgaj (-J-JI d J in a Mill «LCo_a_>Jj {Q^?0 (_& jml Mill 

jj_a 4_Cj_aJc_a ^jl\ 3_3l_U3l jLaJSl Lg-La j_uSLIIj dj i hj*ij <_i^l_ai 4 » i n" L^j. 



c_^l^ Lai ,.. , d iU Ij tiJjLj.Lllj cjLlS^SJ^ ^>-Vl a_uLu^l ^ L^-Vl 

(Ja-jj (_gj "M i U j j-Jj-Uj (j^aj^lj Sj_AjJlj JjLLa^. (^y^ c hina M i l l 4cjjij>J,I 

t £l^oS ^j- j-pl tj " a uiJIJ . m£j^>>^M <l J i ii o '"ill 4x^o-aj>J,l t i^l^oS (j-* l£' (j~^ 

iaIj_C.^1j£ 10 * I ,986 fjjJl^. Lg-Jjj f I JJj 5-<-<CLTe.a 2 J inn Mill <tCjjt>Jtl 
^sU-a^-Li (_, iii g miH *Lk_Ljl 3±£ J-aJ=-a (j-a '/99 , 87 (^-11^ J-^ La>&J 
I ,4 (jJI^j. (j ii a mi II jl^a j-LfJJ .(_p3jVl 3ju£ jjia Sj_a i_ij| 333 (^Jl^vj 
La) ijJLaol-p 12800 /yj\^j>- f-Lu M^j-II (_^-aj2l jJaJLl 4_lj L2_a jJLaai-p (j^o-U-a 
jJLaaljS Qaala I 50 ^l^s. * lj"'^ (j ii a i"itlj (_paj Vl jj-U 4^1 ml, I 
l_Lj>.LaJ_jl ^LcLjj (jU Ljj log f.\ air mJJJ Vaj^ jii^VI 2jj talll Jj-SjJ 
^j^ * ] )*_a I J .>» * < (^j>.J)j JLl^JI Cjlj!i ^L>ol 4_t£, ^lIIjj jug Mill ^-5 CjJL^tJ 
^j_a ^j^oSJxJ Jim Mill ^j 1 4_^_Li>. J_A jJiaJjl 4_^>-j Ttj^j-j La_aj . aflj j j )l ( j : ^4S^-l 
jrL^.jljJ_L^JI 4 > n i t jJLo jl 1( J mjj j J < m i i ^^jJLl^JIj (jrJ^-jljJ^-II m$j '^ if 
mJj^s-I j-i^sLlC ,j_a (jjJiLlL^a ^ ii i "i 1,1 >j-><-!l Lalj '/•l^jjljgllj '/80 (^l^s- 

aIj^.^1j^ 10*6 Jjj^" -i"j <i''l *» J«* I alii I ■'' jl 2-^j".">j ,^-^j^",j;tlj tjj^)^^^ 

(jl-«-J (j ii a mi tl 5-LlS LJJL>.| I jlj i«Lulj J^ (ji AooLuk ^l (J^jijJljL^JI ,j-a 
jlj a" i iiV ^< ^Jj ' J S 'I (j -0 w "J La i-dLut (jj (Jj-2JI (j^-4-i 4JLs jl j"f VI 
■ 3 i mi Qajla i_aVT 3 i no-w ^IjjJ (_;,;>. LajjVI J^ I fllJI 
(2) Kopal,Z, The Solar System, Oxford University Press, London, U.k, 1972 PP. 6- 9 
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ft, i ui null I ftJIKJI 



4jvjJ <_aVT 6 (^Jl^^. > I j * a 4_L*.jL>JI 2 axLaJI Sjlj^- 3_».j.5 Lot iCSj^Io) 
j_La id i ii iLylLa *Lx>-jL>JI ^ aglajl 3jIjl>. 4j>-jJ iJjSLj V «Jsl^JI <^flj ijjjiJlS 
j^j-a Sjlj^. 5^.jJ jl jrt-OJ (j n q M i t l <j-o>3 Sjlj^. 4^.jJ £jjjj (jjl UjJiJ 
(jJI^>- (jJI i-SljiaVl (jic- J'""" La-Lu 6-^^ ^"J- 5 6800 ^yJl^a- j-Lp ^jJiJI 

.,j^J^4^.jj 5600 

* I 1 J J (J " Q Mill (J-* /j ' UJ tjJI pi * Ml VI JLlltia J^' ..j"j All d A ,U jjjjlJj 

JjUlxj 3Jal_La (j ii g mi 11 * i""i i(j-i!l£ '^J-^ <-flVT 6 ^jJl^*. L#jjIjj>. «l^>-j-5 
Ijjj.jaljjj^ ' 4 |0*l ,8^1^. l^ia^jVl Ja2Luu Jatj[*l£ 23 I 0*3 , 85 

Jalji^i^ I0 I0^^ j^iaLkJI^joJIjLll^J^L^i^ltjl jLp^VI dn*J LJJLi.1 
i_k!l 20 (j-!lj^>- JjL«j <_P=jVI LtLitu (_,!!! 3, mm uJI 3Jal_LaJI 3_ui£ jl c>jj 

5JjL2_a !jl>. Sj j , < <_>i=jVI LaLlilj ^yjJI 3 j in <iMitl 3Jal_LaJI 3_ui£ jj 

2 al LaJI oJLA jl 3 a±a~* ti]lj->j I ijlr <jl j-lc. 3JaliaJI (j^a /oJUJI dj L>- Llo- Li 
Jj-Lal—Laj (jLojj ^Jl i -wj jL^_j (j-* <— iiJLjj m£Jj1 j^pajVl ■- La i ■■ i^\^- JaJLi ■■" 
^-jfcj (_paj VI ■*■ La i ■■ (j-* A70 ^-Jl^^ jL*_JI ^—LaJu yi i<i°» i ^ flJILse rt 4_l31j-^, o_lLs 
jj-C Laj_«_jJ 4j*_uj ^Ijj-u d j i hi i"itl 3Jsl_LaJI ^yi *~i iiV 4-»j^Lo j-^c (jjlil-La 

3 » ,,, I j ljUU tiJllA (jla dUjfT ^3-JLijl 3_ol,,ViqVI 3^K"iH /\ 3^ujLJI 

j-lC L^Jl j-±£- ly i 'i <i nni pi * mi VI ^j-a 3j-u£ CjLlaS /. S UJ /^Jl wj ^ ' a (1)-* 

(j-aj-JI SjU>.j ^^ ^ La 31 ' ■■ II 3^LLaJI 'LlO 4JLj ^ i u n i"ill OuQll i_3jjlj 

i a^MJLJI ■»■ La i ■■ (_j-l^. 4jlsIjj ^mk i"ill pit Mill «_a SjLoL«ILo 4j>.Lt^o 3jl>.j ( _ ;r I^. 

(3) McMullan, J.T, Morgan, R, and Murray, R.B. Energy Resources and Supply, John Willey and 
sons, London, U.K. 1976, PP.12- 19. 

(4) Meniel A.B and Meniel, M.P., Applied Solar Energy. Adison-Wesley, Publishing Co. London, 
U.K. 1976.P.40. 
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■ 3ji>ijVI 3j£LILi Ja-pJ.1 i^jj-JI 

4 j i no i"ill d a I U 1 1 , ~>l "A j ,U" ^^ 4_i^>Li- 4-uutl ^j i ii «a mil O-iLJI '■. ' ' """^J 

(j-a Cr Lc-^Q'"i "Jl 6-° "^LU ^-^Cr^ Jj' ^ jJsl^J! ^ (j£-«J V 4Jl di!j 

L^JLa <_P=jVl (_y]J J-^3 (_pj| &aLtaJI 3_i_aSLJ 3jmitLij tcr m^AJI C^iLiJI 3_a-L3 
J I (j i ii «a mil f-L*jI/2l (j-a p i ii^ (jji l£L«jl u i j i hi ^ i ii «a mil OuLUI 4-aJ^ (j-a (J^l 

C^jLj-JI 4_a-J-3 <— _i I i aa. jjlSLa^Lj (jl . (_£_aj»JI i 3^M_«J I oja-i£. tLiji ^ i a I i a] a I 

<_sVT 6 Sjlj^s- 5^>-jJ (j Ir Jij i .il I a iii-v (j.i n uJI jLp£.Ll cdJjj (_, ma uJI 
* I j ~ ^ i ii a mil OjLlII 4-aJ^ (jl /tj-b CjLiI i h-»JI OJlgJ 4j*-ujj i(j-ii!IS 4j>-jJ 
2U , „lj 1 Oj^>-I (jH-II 4jlaJ(JI i"«l 1 uLuUI (jl julL i*-Jj-U _><-U (jl<* Jalj I 600 
4-a-LaJI *-Lu jl 4-ul 1 n-»JI ^ o_t-SJl dJJj (j-a Jjsl 4-aJ^ w La «J <LiSI ■ V.A1I CjLiSjJJ 
(jl (_j.II (j^JLa-j-SJI <j-<_] (Jj-oJI L^3- JL dLS 'fctA J-^ Cr^ "°IJ ' ^53 4_LLa-«JI 
3jIj-j>. «L>.jJ 1 j _}o_*-ul 1 a i ii a* (j n a '"1 II j ' 1 j c I j-k. ^3-^J d ^J JajJI 4_a T j-^ii 
4_a-J-3 j— lATljj . LiLLcu Lij_<I/I La£ liil j j^c »JaljJI ( _ ;r 3 j^jk l-a-yJ «LcajL*ILa 
Jlitlj anU a o_A Li£-2 t(j n a mllj (j^>J VI (j-\_i 4-3i 1 nil i. 1 i n~w ^um mil duLUl 
. I a^u-» 4.31 i nil j-J-»3 (—11 (_£-iJ-i La_a u L^aj * ^l\ mi jhh mil (J^>* (j-aj VI J'^-a 
^Ij^v (j .i a i" i t lj (j^ajVI <j_\_i 5_al in U *JLu (^-iLi Ui- 1 ^) J^'-y cJj'jl Cr^ 
I , 52 (__,JI_aj>. * I j"l L^JLfl (ja^-l) 3J-J3J (JjIjT (^^ Lalj ijHaaljS Qajla I , 47 
(j-\_i La /.3 , 5 (_Jl a^t_i j-jjuj duLtJl 4-aJ^ (jt dJJ!i (j^, ^iljjj . j^Laoi_p (jajJLa 
(JjIjI fjJS (jr^-' (j "i a i"itl OuL\]l «Laj^ (jjSj ti^o- i^jJjj Jj'jlj J^^-y tj^'j' 
. «_ijJi,l j^II (jlf Jolj I 353 (jla 1 "j II L^JjjtA ^c jjLu 



j-IaJjLij ■(_, niQMitl ■ aglaJI ^ 4lLtaJI 4^^ J^ (j ma uJI OuL\II Jlaj 
4_u_u_lL3 LLi_a Jj-^j CjL>.^_a 4x.^_aJ?e-a (j_a (jaSHj «L)1 J_r»o (- 1 n a '"ill pi » mi VI (_JI 

pLuSiVI (jl «JaljJ!j .cjU^SLus 4 ^1 (j^SLla 0,11 <j-u La L^JIjJal 7-jljlu 

Vj 3 I j La I j j' a 3 al Utl 3_La^ (jl j^lL J^Jal CjLvjjs (jlr (_gjir=j ^miii mtl 

(j i n a '"ill L_ii_LLajl cL^LLa (J_a^e-a (j_a A I jjL^tjj 

(5) Kreith, F,and Kreider, J.F, Principles of Solar Engineering, Hemisphere Publishing Corp, London, 
U.K,1978,P.39- 42. 
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6..j,ui,n,uiJI &SIKJI 

4-La: i "A* Jl J}_J^ 4juj/VI JL»-o id zLtcji 4j^Lj ^1 ^m i"itl • Mutl -^ , ..^m 
4 » i'i^I w La »~j i«!j_«_>JI Ccu 4 » i"i ^1 (JLa_oj 4_ljj_U 4 » i"i2l JL^aj 
Cjli 3juS)V| ^Ic i^jjsti lJJJI (j 1 'in Mill ' ajla.il (jja «j^>Jl liili 3 J7" mAJUtl 
(Jl^Jal w U»".'a 4_uj_t! 4-«-»I/2l Lalj hjj^SLlo ,4 J^la (_y^>- 5^-u.aajl CjLs^oil 

*Ij_«j»JI iZoj 2uui}L) SjiintL Lalj ^jjij^Lus 0,75-0 ,4 JL>J,I ^cjL^jII 

, 75 £yC CjL>.j_L! Jj La J-JJ-J <i_Lj>. i_i_j_LaJ! ,j_a *j_>Jl till j ^ La «" w j'a 
(j^ 1 (j """'' ' ^ ^L*-ui>U (_ yiJaJ I J^JJjiJI (l)^j J^JJI^j^IajJ.oi^i-a 

• i^jjJI <_^>UlJI »u.. 

4^}L«U SJLLuaij 5L3jjla <— tlLajj JL*3 JSLAj 5j 1 .1 i'TiTI 4^LLaJI »l jieli-ul jj 
J_L«-3 .4_j_Uaj^(! 3j_£_!l •» La 1 ■■ (^i^- aLijj&VI *_Uaj^ d ^ U ', 1 1 j ^14 All (j-u 
4JLuLv jLpC:VI (2^-»J JL9-VI jjJi J->V 3j"ig Mill 4^LLaJI *|jir"ml foe. ciujjjl 
OJU& a I JlJt" 1 "I 3«:LaS »-3j j-& 1 -1 j I La 1 1 ijlj 4^aLLaJI j 1 •*« ^Jt qhh '"itl (jl 
3_J_i_ua_ilJI 43jjJ,I ■ ■ I LajJ j-a^l (jLa O^J"*-" ' ^ l3 ■!""*■' (J^^J . ^LsLtaJI 
L? _aj 1(J ,i ^ ijJIj <_p=j^l gJa-u> (j-k: 3iil~'VJLl f^ljil O^-l 4^>L«iI 3JLiJ3JJ*lj 
<U-mJUu (j 'i 1 i"itl f^9>« JLjJLso dji itlj 'LliLiS <j£.J 4J3^M-«JI 0J-& (j£, LluJLs. 
J-&I mi U jl j I j "r I (jJI La-lii.i LoLa <_p=jVl ~U,„ ^lc <Uj2JJU *Jalj-oJJ 
^aJI (^yjt (j hi '"itl (jlj c*Jjl»jj V CluL) *J9>a (jr^ -^^-J- O^J^' r " ' " C"^ 
AJjLi! I 4_ojL2JI 4JLl2^*JI i Ml Vi dji>ij-aJI a Jui (jl 1 JLaI i"mlt d j i.iil Li uJ^sejj 
jLpcL (j n n i" i t l (jJI j k ill jl j_lC i(j . I n i" i t l J^s. JJ^J cH^' c-* o^J^" oW 
4^^L«1I ^1^ ' ■•• a Sjjj^s AjLflj (_paj VI •» U , „ ( _ ;r Lc. JUtLJul <U-mIJlj tiJj^tjj L^JI 
CjL>.l"ru 11VI jl CjLiI 1 m-»JI ( _ ;T Ic jjJj zj (j .in uJlj(_p3j Jtl 4ij^>- (jlJ 4jj_aLLaJI 

.iuSL^JI 

•x la ■ ■■ ^-^ ctLaJLi ^_ 3 ' ZlSj Juki 111I, dim flu ^j u Mill .^5-^ JUJ-?o ^\S_^j 
Solar (j.i <i ui tl pLijjl 4jjlj I 1 it (J\SJ-Ji2\ tjCuj\j AJSjJua (<u La I jl ,_pajVI 

l^jjLjj . ' Solar Azimuth Angle u <i "ill c. ..itl ^Ujljj Altitude Angle 
4-L^lSJ (j^-J (J^sljJl Ja->JI (j\J 5j j 1 a -- 1 I 4jjljJI LjJLi (j 'in i"itl pLajjl 4jjlj 
(6) Threlkeld, J,L, Thermal Envinomental Engineering, Prentice-Hall Inc., London, U.K, 1970- 294. 
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oJj-VjJI oJlbJI UpjJgj&j 
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ft. ;i,i m mi 1 1 &SIKJI 

clLaJLLl 4 1 1 nilLi Qiin i"ill f-^4-a -5Jl-><-! L$JI (j-o SjaS JJI LjljjJ! d j o itil f-^-" 
^jjll (_, i .1 <a uJI pi < uiVI 3-J-a£ 4^jjla ^LllLi Jfl i iij La-a (jlsj^! ■- La i ■■ (jlr La 
LLuJkSo jiio Mill d * Mil i Uj^ i ■■ 4_ijlj «L3j-«_a LUajl J^ ' --"j i«Lt_L»_a 4_La2j LaLoIu 
3 a I" kXI 7t La ■ aVl ^-3 3.IIMlj L ym£J\ 3_»_iV S-UajjII CjL>.Lu1! SJjjj.a 
pLtA ^1 j taJill j<Cu La »U„ ^le Ual , „ll ^ i n a i^ll pU i^VI t_)l i ..-»■ JLulS 
pi < miVI CjI j aS i_il i iia- (jSLaj (<u jj-aj Vector <l j 3- j a 4 j aS 4JL> (j u a i"itl 
tiJJ j j_4 jl j~irVI £^->-i j^s-jj La jl iii!j 7e La mVl I Ibje a (^Ic 3Ual ,„tl 
■- La i ■■ (_gl (jlr b >j a-C . Ual , ,.11 ^ i n a i^tl pU uiVI ,j-a «j->JI 
(jrnj J^^Li. (jjs jj i ii a i"itl Cm i iillj (j ii a i"itl pLoJjl (_yJJj'j t— il i na> ("ujj 
.(_psj^(l •» La • " (ji^. ALajjtVI «_Usjjs <LLaJiI]| *-3a-a i_L*j><-1 (j^\ l£>*'*' LjI_JjJ1 

latitude 3ja£jJ.I 2Us;tl 4jJLc «_2j (_gJJI <_p3jj<JI Jaj. 3jjlj ^yfc Lj'j>" aJJtj 
i Hour Angle (j-ajJI ^j'jj Declination Angle jm ui tl J-j-a 3_jjljj Angle 

• (3) (Oj J^iJI ^ x^j 

iu^Mill LljjJI :(3) JS^i 
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oJj-VjJI oJlbJI UpoJoASj 

j^u (J_t-a1 ojl - la >J| tj<j d j j La^tll 4_ij1jJ1 L$_il_i ( __P=>jjlI1 i laa* 4-ijlj (— SjjlJ 
l_gj" 1 11 U (_,i^. Ja->JI I JUt 1 La 5 1 ■■ "j (_p3jV! jij_aj (_paj VI k La 1 ■■ (jJLc 4 la 5 * II 
4jjjil!Li3 1 Lo Jx. (jIsjjlI! ijLaJ. Sjjljjl oJUfc (_gjLvu3j i^ljILuuVI Jai. ^^ jLtl 
j^paj-jLjl - la a* ^J'j (jLs . 29 , 5 (_^iaj-C i la a* _ 1 c x_ ij /^-<-t1 ^LlLa OjoSjJ 

4jjIj Lai i3j>-jj) 30 L&jLp£.l (jSLa-i cjLiI 1 .i-»Jl Jj<j 1 ""lj 29 ,5 LUajl ^gjl . ."i 

^j n a Mill ^jSj^a (^_i (J_t*a^aJl - la >J| ^u 3ja_i-aj>JJ 4_ijljJI L$ji_3 ^j u a Mitl <Jj-a 
AjUlLa i«!j2uj/V! Jai. ^^ jLU Mjj"' mil (-;r Lc. Ja->JI ljut i La S • ■■ aj (_pajVlj 
<L>-jJ) 23 , 5 L&jl jJLa 3_jjlj_> J-J-aj I Q i ii n t Jj^>- o^J^ ' O'JJ- 5 J3 :=e - a o' 
j_jJL1j (j ii a mi tl (J-J-a 4jjlj ijLa '■-*-* 0"^9 'U hi i"itl (J,^*" LajIjlI 4 1 1 nilL 
t- i j in tj i JLs-ljJI ^L«JI J^Li- (j ii a Mill J_y>- j'-^' er^ O^J^' J-^J- '-. m» 



CjIj_l*j]I J i^-i -»o 1^ mm (J^>- (_p=j 2 1 O'JJ- 5 '-. ' J ' ".'J O^J^ ' o'jJ J J-5 :== - a cJr!- a 
U I r La SJa-SJ ^1 3 lir^ljJI ^ i ii n uJI pU uiVI CjLui£ (_j-3j <*3r!-" J>^° (jr^ 
t_i^MJLil (jjs Lgji^lj-j Laj cLaJlaxXI 4 i i nil Jj ia^ J '^"-' dlt joa (_paj 2I ■» La i ■■ 
jaj*-a (_LLa (jj^ljJ Cr^' ^ " d ^ J-AljJaJl (j^J 'Cr^i^J Cr^JJ L*^^""J O'V 1 ^ 
d i i nil ^j_a La Cl^J /^ 4_]_io_aX. iJa-Ai ■■" jug miH d * mi! jj] ^_A ^^paj^/l (j'JJ-^ 
i_sa-L>- 4j>.jJ) 23 , 5j (J I n i"i 4j».jJ) 23 , 5(_p3^c Jai. (j1_i 4jLal^JI tLalaJLl I (ji^. 
(J I a i"i jjJal I nit w Aj.^tl t_j^L2jVI OJ3j) (jljjjj>. 21 w aa i«ljILuuVI Jai. 
23 , 5) ^jLIa^ i n II jl J_a /^jJLc ^'^ji^ ^j n a Mill d ♦ Mit JaiL ■■" (»l n**i < u 2tl i laj> 

d > N j q c jno Mill d * Mil ila^i '■" jjjl (j^o-ilS 21 /^J (»1^"i t n 2(1 ■ laj> ^ j l a mi 4j>.jJ) 

t_!^LoiVI CjJLaj li^p- (»Ij"m nVI Jai. t_!J-^J- ^-J-i 23 , 5) (_£JL>JI jl JLa ^Ir 

» i^Lojjfl jj^oa-a^. dt^ J 3-^J t»1^**i t ii z 1 i laj> » io_l>. jjjal i all <l i in ilu _ ^^ t aJI 

- Laj> (j^Lc. f-2j o?-^' i — *i5^-" ^ ' ' " "Lia tcl ajij n 2(1 i Laj> ^Jl a mi ^JjaLLaJU Mg^"i i 'ill 
^'M-T* Ja-Sj ■■" 2f jug Mill d * Mil (jiJ3 »1 n**i i n 2(1 Jaj>. Jiin'i «L>.jJ) 30 ^^paj-C 
xJuu jl 4jJ)jac (jjSi (jl (jjs t_ij_l2j OuL^ (jlj l4 '< i ntl ,j^ O^j (_gl (^ l^jjlr 
(j^>- =LJ 1 i_3^)-«Ji.lj .5j>-jJ) 84 lOJaSLLI 3 j mi it Li (j ii a Mill pLijjV 4jj1j (_yua]af 
.«L>.jJ) 90 ^jL-uj (j n a Mitl pLojjl ^Lijlj tl)L3 ^ *^j o c (j n a Mill 4 * ui\ Ja-^j ■■" 
i." i a i nllj (j n a Mill pLajjl (jr^JjIj <— -> i i n~»- (jL>-l <j-a SjailaH m,j^>-^1 3jjljJI 
w 1 c 4jlsIjJI 4jjljJI L^JLi 4jaljJI ojut i_3jjuj i(j-ajJI 3jjlj (_j-A (_, "i a Mitl 
i j\j i J_t - a1aj1 Ja-axJI i La S i ■■ rt (jo ^JJ ' a "^ J ^1^*i t n 2(1 ■ laj> ^—5 jLlI mj^**' mi 1,1 
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ft. ■ i,i i nji 1 1 &3IKJI 

A l^^'tlj (_^>j ^/l jSj-a (j-\_i ^Jj-al^Jl i_La_>JI Ja-dLmjaa jno ilitlj (_paj ^1 ^j^j-a 
^aj^l ->U,„ /jJ^ Ai_aILfl> 21 x_Ua^_o 4_La_a_ul (ja£j cJ^^-J i (_P 3 J^'^ 7" ' " (j~^ 
(j-ajJ! 3_jjlj OJ^ (J " " '"'tlj O^J^' LSJ^J- UV (J-^tj-It itr>.tl (jr^- 4-*Jslj 
'J ^ S^Lt-a (j-\->*J Lfl>J_t£,j \j^J Cl^a a-A dx^^Jl (jo£Lij I j a t •*■» (_£jL_uj 

t-Jj-L>- (jj£j O " " '"'^' 0' C 1 -™ tl)' «LlLl3 j^iiJl (jl jl «j-i! f i i iij La-y^- lilt jjj 
4_cl i ii tl (jlj jj a '^ (_gjl i ii ~ (j_oj_I! 3_jj!j (jlj Sjjj/Luo Ljj i_o3^oJI 4-La.alll 

(jl Jl c^9a (jl (<il«-i LuSL! i (j i hi i"itl Oij^ll! <. mi'v 3j_Ju£. 4-uliUI ^1 j j i~"i 
jlso t dl m", i ,i i (_g jJ! (jr L>JU OijjSjiL! ^ j i ii it L j-^-\ (_yJt j^jj (j-o j-j-*^j j j ^ 
jij_»j (^jLoJ t lj_a> (jl i Lt jjlj Lxjjj tj-#Li *j ■'■■'" 'LuliJI 3_c|_ < _ a ]| (J^a iijLaj 

(Jjl i" i i ..J 2 A h ^ 1 1 jjJaLlt.1 lJ £ 0J95JI JjjLajJ LJjJ djtr ^ila-Lo I La ^\ 
d-^-° ^j'jj O^J"*-" Jai. Sjjlj ' LajLvu L^jJI Lj_<I/I c^' kii^t-JI LjljjjJI 

I j", u , ,,ljj (jSL«-i (jjjJt cj^liJI 4_u^/Lj/2l LjljjJI ( _ ;r a (j^sjJI 3_jjljj (j no i"itl 

«_J9o_a 4_3j-_»_a (_lLUuj t(. i u o i"itl C < <i i uj I q (j n o i"it1 pLajjl /^JJ'j * !Lui> 

La (^JJ SiLUsVLij . (_p2jVl g La ■ ■■ If ' a aj JUfcLjJ. 2 jmitLi (JikimiII 
t(j n <i <"i tl d * Mil ' lafl a i ■■ 4_jjlj /j-Aj L^J—^' *^jL3 (j - ^ ^jLLVl jJl?o AjLaj 
j_£j_o (j^-J (J-^tj-tt Jo->JI (j-u flj j i a -- 1 1 SjjIjJI LjJLj 3jjljJI oJLfli <_3jj<3j 
^ U , ,. tl ^ tr LjJjji^. r-jL>JI Jajj I j ,_p3j^l ■- La i ■■ (jtr 2 La a ' 1 1 j jm i^itl 
3_jjlj (jl (Jj_2_i j_a^/l J J J . ■■" lj iL^jlj tl K ^ i 1 1 ^j^i d La-SJcJI 'Lii^. )«-2j (_gJJI 
(j^jjjljjl p^_aj?e_a (jl (__L»_4-J t(j n <i i~iitl pLajjl ^Lijlj ^Cu (j u o uJI d ♦ mi! i La a a i ■■ 
- lafl a i ■■ (jl^ I oK (j n o i"it1 d ♦ Mil JaoJL_u ^L-ij'j dti^ La-l£j 4«L>.j.} 90 (^gjl i u i 
:4jLlll cj^jLtll i^ii.i-~ ,_, i m Mill i.-iqiiiIIj u ,mMill f Lijjl cAjj'j i-jLuts. (jSUj (7) 

( f )u ( L )u +0)b- (j»)b- (^ 1^(^)1^ = 0)^ 
0)1^ 4-0)1- (j.)b- = WU 

Altitude Angle ,j-u^AJ1 pLajjl 4jjIj =j 

Latitude Angle (^^jJI J^i- 4_j^l j - f 

Declination Angle Lj - u ^t-JJI Jj^i 4j^Ij = a 

Hour Angle o-^' ^lilj ~j 

Azimuth Angle (^L^a-tUI O-4-.-aJ! ijjlj - o-" 
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oJj-VjJI oJlbJI UpjJjj&j 






:^Ui 1 <iW£lf£ u^^Jf (iw$lf 

Ct-iuJVJ i d A 1" "»- a d_J_Laj JjLs LLfl ^-J I (QJ L*J 1 (Q_U-U-dJ (Q_) jJlS x^>. jj, 1 i La >J 1 1 JL^J 

^-J (JiJLH*-^ o! *— < -£ J> " (j-^ *3Jlj>.1j dxLu <J-iL*J <Jj-LaJI ' UjU-^ ^_a <L>.j_} 

Jj^jjlLI d ^N La uax\ CjLsj^I ^jLs (3_cL_u L-d-uaj ^jL-uj (l^jgl ^■".a /^"^U'a 
CjLJSjVI £J_A J-ILo <jf dUj ^ 1 -sll oJSj-U ^ j <LuL>JI cLcu^JI /ylaju V L^j 
4-l-ui-IjI— tfl i4_j_Laj JjLsLLo ^—Jl /qjulJI fQ_u_uJij (j_uL_ut (*l£. <d_<uL3 L^-i (Ji-o-t-il 
^La 5 Ah-^H 4_»_LojJ1 (jJaLUll *_».IjJL! ■ La j La ^ 1 1 ^lr «_Sj V ^^ylLl 1 (jJaLUJJ 

,j-u_4_iIiJ! *J3j_a 4_3 j-i-og jl j LI I Jj-loa L^ja^ca 1 j-u^i-tlJI Jja^ji dtiSaj 4Jl1juJU CjuLi-u->JI i>aj ■ 
tiaSjj >JI tpaj ■ J "t^ (j^ (_tC^_! t jJL (jyTLV^ t3 fllltaJ I <LlmJl CjL^jI J^li. ,_>l=>j2l (jJlc 4jl3jJ, 3-t-mULl 

i iLiuiJ- I /;"■'--' ■.■!•■' ^^-oj -' ^ - ■ ■ ■ ' -UjiLa-o i_Jl_Li . <t^Lus 21 CjLajj-<J,l jiaxi -^ iSJj-u LoL^ 4-j-m^j-uJi 

t^jJLlII JSLAJI 4JjL«JLI Jl>.Ijj t( j_u^AJI J.^ 4j^'j 

(0 . 986 *(8 1 -^)Lx 23 , 5 U = (*) U. 

(0,986 * (81-jj) L^ 0,4 - (*) U. 

(jrJlilJ! (jj^^ 'c?-^ aL«JI 4j! jlj ^ IjLJl^I 365 - 1 £j-lj 4_<i_i_5JI ^-5j^ 4_L.-aJI J^ii- f*>^' (*^J ~ Ci 

• CwUt) 

^jV I j <3 -^ i^jLwiJ L^jf Jlj>o jljT 21 ^,.3 Lj - U -<i-JJI J^a 4jjlj *— iLl^v Ujjf I jl Jlii.1 J-u-m (JpJjlS 
^^ -(3U.,,,. S'u.itl Cul5 lj|) I l5J^ _?' (5.<M.< 4',,n\\ Cul5 I ^j) j *i < ,o t^i^ ( 8l_ u) jlj-all 

A CU^IjJI jjLfl 120 t_£jL-uJ A^jJI a£j CLc-l^. jjLm-U 30 (j^ Lfll tftl^Jjjj^l Jaj> (jylc 5 ) \j ^ t- ^j^x^jJI 

-4jvjji 14,4 i^jLwu 



16^1 



ft. ;i,i m mi 1 1 &3IKJI 

i 7 c -j =c ** Q -^ C^jJI (jx. 4je-i5e uaJI 5j j loI I w La «J V 4j Jj^utl! (^yJLsJ,! OiJSjJI 
CjLs^LkJI J n «~ i m~ 4JLLaJLa 4j| ( _ ;r 3 J Jjtl! 7t-L5e Lia.ll OJS_jJ! i— il i n~». (J^-l <j-oj 

:5uJLU! 

. ( 4a JLciL»J1 JjJaJI i ta a — 2 2 ta * « I * 

j^puJjj-c ^—3 jLU <J olaJI i_La* 3j-*-" f-^ alXhLOZ I julsj^ ^ 5 La * 1 1 dulS 1!i! 
J m"i i n"'q (j7i"i 'Jj-g. t-Jj-C. d S La I II OuLS I !i! Lai i(-) 4jJLcoJ! SjLJuV! J m"i i n" 
(Jj-^u 48 (Jj-ia lLb a. w I c C^jjSLII *_23 JLjJ.1 (_Lu i u ^U^ i+4jj>-jH SjLii/^l 
Jjj-" 1 45 (JjJaJ! da >J d 1 1 nilL W "-N La -^ VI cJsjJLi I Jj'a Jjjjljj (j"." 'Jj-C 
(_gjLtuj (j7i~ 'Jj-C Cj-l3jjj OjjSJI Oi-i5jj (j-V OJ9jJ! 3j^ o' Cr-" 1 "*^ '(j""i 'Jj-g. 

(jlr j»J-21j 4JI JL>j w l«^H ( _ ;r L-»J,l oJa^J! i_il i .i-fcj LLaJa ! jl (jSLI .cjLcLu/ 3 
3 - J " d)~* ^^ 7" ' ^"' *j * d Sg3 s 1 2 j cj Lc L_o 3 j 1 J-ILqj ^"i" ijj-c dt-tB^j 

t^M-K a_LiLuJ! 3-bUll 
(48-45) 4-ty>Mla.uayi ^JUXI c^l = JjuJ.1 iliijll 

I 2 + ^Mla^jtf 1 (jjLaJ.1 LJijJI = 

.(jinn Mitl d%Jlj JjtU CiijJI (>J L9jL3dJLijt(jL9 aJl2j La^l ^LaLlal 

j! jj. (j-a- IjlitVl J< uJlj (_p=jVl o'jj- 5 "W^ 5 tpl ''- 1 -* Cr^ '-.'.""H AS^ 

Aj_JI Jj-La j! LU 3 j in ; tL d jlr i_ajlt"U j-o^La .jno uJI J^>. <_pajVl 
t_il j i ii^U L*i) j ,2^c. ^LJJa j_<juj uiiin Mill ^^jJI J>^° (jl j^ir. 4c Lu/ 24 t_gjl i ii j 
jjjLoJI jJ>-\ 1--OCJ ^ i ii n Mill CjJa^Jt <_ -at in-w (_L-*.I (j-«^ dJJjJ . L*Lij£j ^jl\ 
(ji_i ,3j-^JI •— ^j-*i3 . jLilc V! (j 1 -*^ ^ ""» iSJI (^_Jt^'j ^~-\i u,^.VI a^jJI (jij 
Equation of Time oJajJt 3Jjl_«_<u Jj_«J,! ^ I -sll o^jJIj ^ nm uJI oJSjJ! 

: Jjull ^yiaJLlj (j i, io Mill cJajJI (2^JJ 3_JLlII 4^>L«JI j-^aj Lli^Uj liil j (^icj 
CiJ^JI AJjLha+ Jjjdl tyl>«il C145JI = (^Lxil (jinqnitl lltS^JI 

ajjjjja-l jjjjj . jlxIjJI aUJI J!>L>. cjjJI 3JjL«I 4jjjij>JI Sjijill jjjlIJ 

3J jLkjs 4-*j^ ( I ) joJSj JjJijJI ljr £ ZJ^ 3jL>-^' fl JLA mJ J-o ^c Sj^-ii i^jLaJI 

~(9)_ . » 

d A n *w I, I d i , ,,|| j ^ ,".1 L_cu-£aIi_La (—5 C^^JI 

(9) Threkeld, Op. Cit.P.286. 
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gJLj-VjJI oJlbJI UpjJgj&j 



(. i i n -w \j J to 3j-<i-c. 3_LJLiLll 4cLJI jjh 4J| LJj^J J-ia .jjin) uJI OJSjJI 
Sjo^JLU ^ U^'tl ^j| ,U_4-> i 1j-dj-a (_£ju_uj ^j- ^^ *^i5'J cJL9^ l? ' " q ' C^i^OJJ) 



J**J< 



(1) ^j Jj-^ 

J Cijll SJiUl Sji-bJl i»j]l 



3 


A»Sll 


j— f*Jl 


3 SJj 


i^JU 




-9 


12 


jjU - yteli Ojiis" 


- 14 


15 


jjljj — JsLi 


-9 


14 


^jU - jIAT 


-0 


15 


Jj jjl — OU-w 


3 


44 


jjU — jbT 


-0.0 


0.09 


j-jjj — ^jij^" 


-5 


45 


J^Ji ~ JJ* 


-4 


35 


j«li*pi — oT 


4 


29 


jw»JU« i — JjJwi 


13 


59 


jjjsTi - Jjty jXrSJ 


15 


29 


j*jy - ij\d\ jijJij 


5 


13 


j>*~™o — Jj*^i OjJw 



4JSua (j-o j-j^I 4^Ua Jjuo L^JLi L^jLJjj^S j^-dJ AmxumJjIj (J>^ 4juj/( ^j^C- 

J.~ All I jt^J jj^JtUJ ~ i '.^11 j^ 3Jl mi 1.1 ^JL^J La-j i>i^j j ]eaj\ ( 10) 
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ft -i u i ni'i' ill 6*slRJI 

SjJlS liitUf t£ JJI 03 (jjjj^" (j-° U3^-" O^J^W '^J^ 1 1 LSjL*-" <-3}L«JI <j-a 

(jl ujl>.^j Ljj1jj>. 1 o i n~w LAji i**if u (_paj 21 ^—J! uj»La_i ^J jj>. I t uL>. jj-* 

p^j (j-* l£' i4Jj^La CjL>.a_a Cjl!i CiLcl * mi) (j^J 4jj1j->JI L^jl£,I » mi! /o_kut_a 
jlittjJJ (JQJjSJI JLu_u£jl (--llliJ 3j-L*5_ll j^JU ga.>JI (J-«J i^1j-<j_>J1 C^r»0 d * mVI 

fjjJ! Ijla tjl 'rVi<ij La^jI^jVLi JcLjpJ.1 mjjUlII t-s^LiJI ^ ^j^-jl! *LU 

«L^_u_]j i^jj>.t 3j-s (_psjV1 ■- La i ■■ (_!! 4JLa £j^>" pi « Mil (jIjLjjljj d * mVI {jja 
jj_aj i L^-3jj<_i < _ ;r IiJlS SjIjjs* 4j>-j Jj >U A"-»j (jlsjVI •» La i ■■ (jLa j_uQjl I Jl#J 
m^jljlII L_3^LiJl 3jIjj>. «L>.j_} (jt ^^^ (J*-^- 5 L-* ^j ^* ' /jj-JJ Lj-A j n"i i ^jt j-jJlj>JI 
Cr^ - :l J^^J-'•' J j 1 -yi\ jl ^ ir^i il (^1 mJ-SJj .X9 J'n mi; J-^jjJ ,p=>jVLi i Uj-»J,1 
^j-o 3 j— u£ CjL>.L_u_o Jjlj-CI «t_t£. (Q^c-t-i J^9 L-4-4 ^--la-L^JIj ^— 11 o Mill £j\ .u^tl 
(^ I j_& mjIj-II uLtjLai jUsJLtjj i(«JL«JI ,^Jalj_<i/ ^ \c 3_j<Jal^JI (jjlaLcll 
t. 1 1 1 in -i'-ij-J 9-><Jl t^£ UL9i>^-^ Jj i nSjt /j-i^i d 1 1 n ) ^jt 4JLjJL>. /jj-1^. jq^j^i-lLso 

j— aVI j-&j i L^aj^s. j I j^N j" "^ lSj-^*^ cH^' -i^sjJI (j-o 3j_uSLII cjLuiSLII 

(^^ - I j i ea -- II CjLjLiJJI I J i "j I t cH^' «L»jSj! i—ijLLi^JI i_lllj.il * J^"~" " ' Lii-A 
(j-t-a- 1 iiSjVI 3^ti! ^J-*JJ U5i>^-" J j i nSji (j^il! (Jl m" i .iLi ^j-23 "-i^p- (<sJL«JI 
^ « j • La 1 1 ^^ tl^JI CjLJjSLa d j i ii i JaAa«j I jjj c?43 ''"^ (_J_»Ii-<iHl 1 4al »c ^^i 

mj^Jj 3ji>ijVI 3j£LILi JcLjpJ,! MjjL«-!l i-^^LiJI oLJjSLa oJl^ I il ,jSLI .liilj 

CjIj-JuJI (_>^a-»J CjljLs-l <— -i 1 i ii-v ( -5 i^ J l a 3eJ lil!!} (jLfl ^ 1 jl I l_fljLLijJI iJJLA 
■xja^j, j^JI sUjj^jj (J^J lSJ^' i— S^LiJI ijj ; r «l_ul ^mk uJI pU uiVI (jlr 
CjLJ^SLxj a J La i -» J mJjLJlII i_3^LiiI (jinn uJI pU uiVI jj jf (j^*-^ 'O^J^' 
4-UUJI JLojJIj jLulII i^jljij «UI jlitJ^JI «I^JI oLIjJ-*- (jjsL^^iiJI \jjt 
i_3^M_«JI CjLjj^La CjIj—ljLj A i u -r *nj ia^jjiJI ^1 * ^LaJ I J 4^Lxi3l j->«JI (^^ 
: I <i it> (j< ji iiL-ul (Ji_lJL>. (^ ^ i ii o Mill pi < mi VI ^Ir mJjLjlII 
03 Cj^J^' C ^**" 1 * H>^-^ LiS-3 t^- i ii o miTI pi ♦ mi VI (j- ^jp* ^j al ' aj a I -I 
^j ol i aj al * £lL1 jLitj ^3-2-1 tiJj.jSj d j-» mAxxll 3^^ ^ » miVI £jja \j j o Ujp- 

.(_, i mi M i l l pU-JuVI ,j-a mJjj>.| sljp-i 
2 aJlLJ-JLI CjLtLsoVI (^ Jp'J' (jr^ u ""> '~"^ pl« m' VI (j-o *jp- J**.'~ "^ 
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j ^ L t - J L t l pi « mi 2 I I JL& (j_« *0-^ J ' a ! J tjl i hS i 2i Ij ^jjjISjlj^iI CjLlLcjlJ 4j*_uj 
Lot ' f I LcaAJl (—Jl 4-dLLs&jq Cjl_&l_r»ol (_3 j^>«l ^J^>* ) '"'**' ' ] L^-^J- 5 0"^J L^l 
(_^l irViaVI J-al^C <j-a (^L jjLu V ^JJ! (j mo uJI pUji/^l (j-o >j^>JI lillis 
j . 4jL>-j_o JljJal ( _ 3 -3 J-J-«-J (jj- 5 O^J^' r ' " C^l J-^^d *J^ jl mThVIj 
Sjl^S/V njUtl JJJ>U! (ji^. L^jLill t_a}li-!l jJjtj (4)(Oj J< uJI ^ Jflkj 

All 



.(J-uji 



cLSjjj 4J3^M-C LgJ (j i hi i"itl pit i'i^I (j-a (j1^.jj ti]l_L& (jl •» ''^"'J aJ-Sj Lxjs 

: Lutj L^jVI mil iilj dj i no i"ill d a I U 1 1 i~il 'A j ,U", i 
J uaj ^JJI u i, in Mill pUJ^I ,jjs «>*JI tiili J-*J ij_<i/Lill pUJ^I -I 

. j I iVnVl jl Q43\ l£uaz\ (JjsI^jlj j-jLjJ 2j (_psj^(l •» La i ■■ ^1 
J iaj (_£ jJI (j i, in Mill pLufuVI (j-o *j^JI till i >*J j mmiU pLuiVI -2 

. jl i n'C tVlj (jj<I£L«jVI (J^I^jl! (_psjj>lu jl jju (_psj al •» La 1 ■■ (_yJI 
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ft i ii,i m ii, 1 1 &3IKJI 

LuLa La ■- la i ■■ (jlr 2Ual , ,.tl |j ,, l< , J T« T t pU uiVI 3_ui£ ^c vIjJlxjJ (j-ta- 
jl CLULj. Ijlj ijj^jJ.1 ~ La '"tl (jlc Lpj-aX. i-Lall ■■■'! pU uiVI dilju (j-cjJ 

dJJIi * 11 i ii^-J ^9-^-1 LuLJS q u a Mill pi * mi x_a JLaLLLa J-^ J^^ 4 -^' •*" la 1 nil jLS 

j_a ^ 1 „n i^itl pU uJI jl jLtllcVI (jutj (jjJLs.1 Lpj of - La d 1 uj mJJ-II «j-><-!l 
CjL&LjoVI (^ 4-jLJ^£La 3_a-iJ3 jLxjI (jlSLa^Li jlj Vector 2 j a.j^a 3-J-«^ 
di! j (jlr j ijj£jll.l -— T- — . . . 1 1 ^le d Laj ^ . ■■ 3jjlj 3ij_«_a Cj-«j La I !i! 3 n 1" -si I 
I _» 'j -1 c 2Ual , „ll 4jL)j£La jl ^im uJI pU uiVI ^Ir 3 ii 1" V a -I a 1 .1? jiLaj 
»l a 1 ii^/l (J I « "i < n1 > j i"m dj 1 n a i"itl 5 A I U 1 1 . "il ^j U* ^^a 1 La ■» La 1 ■■ ^Jl^- 

-.^GlJjSLa jl niacin pL«_iV! ' ^.^jt SjJLUI 
jJ^LII p-Loji/^' (jM- JS*K.' i^j-II (<ujiVI jj*j ^jijjjjlI! j^i/LiI! pU^i^l -I 

jl (_£l i(j 11 a i"itl *_a J_aL«ILa ■» U , „ ( _ ;r Lc Ja-S-i uj (jlJS- tf^Lc! «LjJ1 Llj-<Iul (_£J-!I 
(_L»- 2J t(j 11 a i"i II jSj-a ^^,.3 J-«-i "*• La 1 oJI I JLA (j_a r-jLiJI (_£Jlaja-»JI Ja->JI 
4 j 1 11 a i"i tl '"«! La *\l II 4_^>.jj (jj^xj pit i'iVI \jJt (j-a ^j .^.Ml a \l A", , ,,VI 
Lu jJL^jij t(j n a '"ill *-a \l > a**n "L> 1 JLaLaLLa LgJcLa 1 ■■ (J3S-1 0*-iJtj jL^-lJI (Jl^als 
a j a * (j_jja^e_a (Jq^>. Ja^^UI i-dj-30 _ . >>" ^" 0JLA 4_o*ojjI 4_jJLaX. (jj (JaiLlI 
JL>.l_<-3 j-^.^\ Lalj i_!jJL!l ^jl\ (jj ui II (j-a jrnl i"itl 3ijj>. » iTlt La-&JL>.i 

.(j n a Mill pLoJjl ^Ljj'j J-J-*J jLili^, 2(Li 
MjJa_aj«JI j_<i/LiJ.I p-l i uiVI (j_a *J-jJI lii! j jjfcj jJiL^aJI p-l < uiVI -2 
aJX. 'J^j^j L^aJl (j-aj t(j n a '"ill ?«-a I JLaLtlLa (j-a_jj ■*■ la 1 ■■ (j^Lc I *^j c Ja^l 1 oJI 
j_J/L_a p-Loji/L^ JJ^ Jj^ 4jJI Lij_<S/I Laj jJ^LII p-Lui/VI I JL* <>u JaJjJI 
^_3 (j n a '"1 II pLfljjl ^Ljj'j j! (J-3 - ^- 1 p' * mi VI Ij-A a j j a rt 7t_j_u3^axlj 1 ^g ia c 
x_JLj OjjS II jt L i 1 1 111 (j-u-ti La_i£ Lutj LaS «L>.j^ 90 /^-ll J ' ^*" A OJaSJl 
7tJajJI (^Ic: LjJojj^. 1 U ^ , „_. V p-Loji/VI jLa di! jjj ijUaj^aJI jl J-a Jl a mi 
^c-La 1 u"l (j-a Ltj-iii 4-Li32l •» 1^ 1 " »l jLa jj>.| s-^^ (j -0 "—^5^' Cr^ Cr^ 

j-u LU I j I J_S_a » 11 i n">Jj tpl * mjtl I J-^-i j3Lu (, i n a '"ill pi » mi>LI (^^pajjLu (jy^-ll 

(j-jj-LiLi w ^'aVI ■» La i "II ( -5 ^Lc Lj 'j t~ ■ I-- d i ■■_' mJJJI «j-><-!l <— — a 1 i ii-v (&JJ I J-A 
(_gJia-aj(JI *j^><JI I J-Aj 1 3 j -^ j " 3_La^ ojLpcLi j_<i/LJi.l ^ in a uJI pi » uiVI (^1 
(_LaX. jl 43l_iLjiitj a!j?II 4j i ii a i"ill S^LIaJI Jiv ( _ ;r 3 (_LaL«JI 4j>-Lljej La jJt 
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4j3^1_«Jlj ij_ZuLlL! pi » mVI j<u-uLj (JL>J,! I jl& ( _ ;r a i_Sjjlj La j-*j pj"^ ualJI 
3j_<i/LLA 3 j i ujujt 4Ja^Lc (_yA j_JuLl! pU uiVlj (_gjjjjj>J! jji/Ldl pU u»VI <j-u 

4J3^M_«JI (J^ni- (j-a 2 lj j , ..y jji^V! <— _a 1 i h-v (jSLx-i I i J ' a i_£l 3-3jj<-a JL>- (^^ j! 

:4Jb]| 
una ititl pLaJjl 4_s jl) ^-<-<->- * (^^«-)l1Ij-uiLAI pbui^fl - ^iLil pLxuii^f I 
i_5 JJI jjJ! ^ ji*jll pL«-<i/VI ,3-a *j^J! till J jjtj t j mi~;U pL«-<i/VI -3 

L$J3jjie3 V lijjaj ajjJiJLi SjlAa »l a i ntl (jjSij (j^>-J ' La 9t-La-m (^i^. ila-d-i uj 

aLjI (^j ij_Julla pU uil jjt jilo- j^aitl pU uiVI J£ (jLa Sj-JuLI! 3< ui VI 

j iVhU pi » mVI 4-u»S (jla 'LlLoj jl 4_uIjj i ^ . .-. I j c Vj j^^^lC V cii-o* j-» uaJI 

j mnUj j-JuLill if-^* mVl f'3 u * s ?- a J-*J '<j^^ J' J-al Mill pLuSiVI -4 

.4_&L>ol jj|S I i j " La •» La i ■■ (ji^. ;j* Ual , ..II 
, -.1 ^j ,U" JLx-a ^^3 4_i^sL>JI sGVI m" 1 ill 4-aJI 1 nil CjLcIjlJuVI (j-a JSU jj 
Lj_iJ3 iL&jL><jl jl I J ILuLaiJ ■ < a I U 1 I jj_a2l 4 <j iU i._ 1 1 ii-v a j i n a mtl 'LbLLsJI 

Solar 3 j mo uJI oIjlaj>J,I j! <-<IUa\ltl ^ Sjujlc Lcl^JI dJLLa (jLa diljj 
4-aJI mil cliLcLuSiVI (jjs jL>.lj<j-a Z 'I aj 1 .At 1 l_La J£ J n<" i uj ^pJI Collectors 
m^j-^-Ij ^J-al 1 ii II pi * mi VI jj-a J—j-iaHj-uj d 3e La i u a Cjl_*_a^s_a l£j1 *ja tj^i£\ jt 
(J^>- JJJiJ «QJuj j-*IoLlU pi * mi VI a JLa-**i i n1 J JL>.lj jo^e_a (J^>. JJ^J 3jJl2_a 
i>J_A pl^-il ^J^* * ^Jjl i"i 1 1 uj 4M^J^_aJtjl j-*IoLlII pi * mi VI jj-a '^**' ' ""j (jd^-^-* 

. L^>-V J j 1 -^.V. 11 1 d j 1 .in i"ill CjLl^>J,I 



11 fcU- ai 

4^LLaJ| .-.l^j.U" JL« ^ SLujjklj L>.L>JI j^Vl 5JLJil jjl 



a\ a"i i^2(1 Jt—uaa-a ^ dla-xXI ^—5 j-b^Iu j-nm Mill pi » mi VI ^j-a (CJ : «L5jjt_a ^Jt 

2 al La j| jj '^ " ^ in n mi tl pi < uiVl Jilaj 3j ma Mill 2al LaJI i " 1 1 2 J ■ Laj w ^'a 
^LaLnjJI ' . ' I Lajj liiljjj i4_Llila '"'I i J " 4jjQl 4^1 Jiitl<j/I /alj mJJJI ^ i 'ij'ij-ll 
pi ♦ Mil jj-a j-^oHj La «L5j-»_a 3jjj-u3 4 j i n <i Mill cl^LLaJI dlLoj-Jaj 3t_a ^. n WI1 
f^o-il L^a-ge i aLLVI 4j3j_*_L1 i>J_A JILa ^j-a-tialuj '3»^ £"^9"* Cr^ C? ' " Q '"' 

3 ?U"U i_ul^>JI 3jj/IjJ ^ '" aj JjjUltj j^i .^.^tl MjjJ.1 ^Ir (j ma Mill pU mVI 
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ft. ;i,i m mi 1 1 &SIKJI 

La- l_i La LiJLc.j i <* Laj S i ■■ CjVjiJLA 3_3jj>_aj pi < uiVI I j^J 3_aL*JI 2«j .UtU 
pi < uiVI j _■ 'I a a juj Jjl Jls. jljLcl (^Jl 3 j mi a mi II SJsLLaJLi jj-LalaJU 
j^ylll rijLlill (_5-l^. «Lu ,»L«-JI (J!M^>- La 4.2laJLa (_y^ I j Laj 2 1 ■■ «Jsajll ^im i"itl 
jl J-cl ^1 j^i-VI (jiut-Jt L*Jj -^ La£ ,/-.! , „L^1I 2 U , u| *} L&lLc (jj 1 1 a -» J 
i_il 1 n-»J L^JI m"n 11I (jSLa-ij aLkJI (J!>L>- (jinn i"itl pLkjI/VI JJijo dji^Ljj ?■ jl_a-i 
.,_LaLSLII aUJI J}L>. < _ ;T i>. jl J-aL^ ajj J}L>. jl Llaj-J Ojj^LLa 

l^jUJ! ( a>LiJt oLiaSLaj jjLjJ V (j ma £JI pLo-J^I (jl Vjljj. LiUapsI jJ 

(j 1 11 a Mill f Ln-Ju^M Cjl_La£ (. 1 1 n-tej (jl I JL>- J^ 1 ntl (jjs (jLd (j^aj^Li 1 La j >■ 1 1 

2_^ ^ mIsjjl^ .^jlUtl (j| dJJj joJUJI ^ 3iil~^JLl JjLLiU L&ISl~i" ^pJI 

(jl_3 3 .' '" * * ■i'" [ ^J-^- 5 LaS (j-^>-I '(J " a i"ill pLajjl 3_jjljj ^ m a i"itl OuL\!l 
pi < mi VI d-La^^lr ^LlILij (j 11 a Mill 3 »miI (jlr jjJj (_gjL«JI i_S^L*JI CjLiaSLa 

.^jVi^IJ^i^ji 

,j£. Cj Laj I < a 3j ma Mill 2 a I LaJb 2 * I »~ 1 1 i_,"i^tl iJ JS J-2>" (JL>. 2_j| (jlr j 

Extra (j^jVL Ja_pJ,l mSjL«JI <_s}L«JI ~U,„ ^^lc ^ ,„a Mill fL«-<S/V! j-jjjj 
j j 1 11 j <_a^L«JI I jut •» La 1 "j (j.i a Mill (>ij 3-al ...U w *' a terrestial Radiation 

CjLlLsjiJ (jIojjijj (jl (jj-ij (JjI^jlII sLfljjJa (_p3jIL»j (jl (JJJ (j ma uJI pit mVI 

1 La j -- 1 1 (_£a->JI 1 a^MJtJI 4Joio JLs- LgJ (_p3j-*jj (jj^-II jl m~i)VIj ^j^I ■ *~ ail 

<_3>LiJI I jufc gJa-m (jJLc ^ mi a m.H pUji/VI JJJJJ 3_3jj_a jLa I jjj i^jVLi 
«ULLa_La (_5 4_u1^J1 d S ■ la 1 1 j-jjLj m? JLa cL5j-«_a 4HLa 1 ul aj (j£La_i ^j>.j-aS AjLit_) 
jjk MSjLill i_3>LiJI ^U,„ ^ic: c-LnjiVI (jl (Zijr-- (_, ma m.H pLoji/VI Cr L. La 
c-jl intjj ijoJL«JI ^yfl 3ikia 3j| ^yfl (Jj^ajQ (jl (j^-aJ V ^pJI 4_JLji.l 3JUJI 

i_3}L«Jt ^U,„ Ly l £i ^yial ^.U,„ ^jlc ^ inaMitl p Lt^VI jl J.2I 2jbs->ltl 3^ij2JI 

4-ugi-llLi (j 11 a Mill pLoijI 3jjlj jL*jl J-A 1 'J I La 1 1 (jaSLj (_psj^(Li Oa_L>J,l (_gjLt!l 
^c-La 1 iij d 1 1 iiitL (j 11 a Mill pLoijI 3_jjlj (j-aAj (_gjLi-uJ (jH-ll (j5-*J ^- La 1 "tl dJJjJ 
pi < mi 2 1 4_a_^a jLjcjVj .(j^sj^l ■» La 1 ■■ (_,i^. (_paj-«JI tlaa. jjjiAj (-5 i^. (_j-S^I 

:3JLUI 31MJI J^luu ^ M .a M- ill 
= ^jIJlII i_3MaJI •"■ ta -■■ ^Ic. l _ r ii3i ^t-«,„ ^^ (j.Lu.a.LoJI pLx^i^Tl 
(j 11 a ititl pUujI ^-s^tj uj* * (_, 1 11 a mi T I lIuLUI 
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6Jb-Vxll oJilkJI Up^Jgjij 

^j^C- Jalj 1353 (_gjl 1 1 ~i jjim i"ill C^jL\JI 'l-a-J^ O^ c3.' ' " ' ".ft -'JJ Loj 

a j d ' (jl I LxLc J-aL£ a^j J^Li- jjMH Mill pU A VI 5_ui£ fc.fi.inej (_^Jj 
J'C i"i II ^^Hjcjj '(*3^' (J-5^ 3 (J ' "" '"'^ i * "■ V| Sj^S w La «" 4_lLoI£j 4-lLojlj 
4_l13^| ■x La mVI ( _ ;r L. (j ""» "ill f L»-U)VI 3-<lfS J5-4J CjLu^tla ( _ ;r l£. (5) joJSj 
,2 A I ", x a ,_psj_c. CjL>.jJ (jlr (jlsjVLi . U j -^ 1 1 (_gjL«JI i_3^L«JI ■» La i u (jlr 
a^jJI J^Li- (j i .ii i"itl pL«ji/VI ,j-a <Ll«£ (j^-' 0' JJ^ 1 -^' J^ i'iII (j-a 7r LajJj 
JjJal ' 1 It (jJI a Mill i_cLaUI Jti^. ■ t* 5 i ■■" (_£jL«JI i_s}LiJI ■» La i ■■ ^^ JLs-ljJI 
uJL>.aJ ^—j^Jl^JI £j^>J1 ^—3 ^J ' *-«->■ 1 La (—Jl ujJiaj ^Jj t»1 n**t < u V I i la3> Jlni'i 
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ft. ;i,i m mi 1 1 &SIKJI 

dilj ^jiaJI ' . .U^tt j_^. , U * , ,." ^ i H n uJ| pi < uiVI jjjs 3_ui£ ^ If I (j I 
(_j-L^.J i(_p3jVI (_jJJ Qa£i La t_ljJ3l (j ii n i"itl Q^Su (j-O- pit mi^U (_pajjllj 4JI 
3>3 (j-S-Sl y U in (j If JL»»lj ajj J}L>. (j-uiX-uJI pLtuiVI 3-ui£ (jL9 dllj 
(_y^ w -1 la « II I j~ i j 3 ^1 J iaj (_gjL«JI i_3^L*JI •» La i ■■ (_j-l^.J (^j-L^JI I ■ JaJLII 
3_la^ (j_a (-;r i£.l <_5-&J 'J-i>^' J^il er^C "°'j >^ 13,8 j-Luj Jjl U5^^ 21 

.jls-T (jL^° (J>t cr^ Cr°5^' pi t AVI 
3iil~c>JLl ~U,„SH ^^Lc 3Ual , „ll ^ iiinMitl pLuiVI 4-lo^c-jI i »\ Ja.1 (j-aj 
(_P=jVLi ila-pj I l£}L»JI i-S^LiJI j^J«J LuL JjitLlI Jj^aJ O^J^' r ^ ' " Cr^ 
(_,JL>. c!iIj_j_lJlj ^1 ,_p3jjLLj V pi < mi II j! L-ylj J-2J ^ ma ui pL»-Ju ( _ ;r Lc 
,y> (^jLi-JI L-S^LiJI jajJ(J IJljj (j I Laj imSJIJlII i_s}LiJ! ~ La i ■■ (_jj| 4Jaj*aj 
*ljj>. I jLulii j-jjuj La_Lu ^j -^1 . aj a 2f I <l La i ul flj 4jL)a\_a £yi £.j^>> (jl JLaAj I Jljj 
q\ ,^-jLj La_ij_} 4JLjj-Ia (_£ \ j i im j^>*i £>^ (-r^- u J pi * ' mj\ 1 JLA jj-* l^V 3 *-! 

(_gjL«JI i_a^L«JI a j j j f «Lul ^ i ii a Mitl pU Mill ^If Ij-Laj (_^lll cjIjj-*iJI jl jJLa 

1 j t La 2 1 /j^i-11 4-3 1 i ii U (Jaiaj 3->*-J1 ^j -^ ' aaj rt < J-aLt-a l_a_fl> (^U_aLc /^Lc Jl^jHaj 
4jJoaC (jna Mill i-LaiLi ■■" (j^s- }li*3 i^jLiJI i-S^LiiM JiJj tf i« Mill pU Mill 
H^jLill <_3>LjlJI i'Uhi (_yA p-ltMitl L^a-La flJ (_,!!! 4^1 inU ^La La ^LCa (ji^. 

(_ylul 4_al i .I U (jLa 4j>-jj 30 (_gjl i n~ jn< mi II pLijjl Sjjlj Qa£j lt^*- Lalj 

iM^jLiJI l^>L«JI i*l a in ■ a • ■ a JjLu lSjUJI l^>L«JI ^yfl p-ltMitl Ltjjinj 
•» La i ■■ ^jJl J-i^sljJI (_gJ4-a_«JI j_<I/l_jJkl pi » miVI 'Laja t_il i n->. (jSLaj 4_lLcj 

•.ajLui 2[3>l*]l> <>jVi 

Ja 1 * (_, ma Mill OulUI = <_p=j^l »!"" (_ylc (_g.ii) ottl j-ALII pltMiVI 
Lat i 4J>JI ^j al i aj a I J-aLt-a ^^^a t/j »-uJaj| ja-ij Lc.^ail 1 ^-A JaJ Cli-o* (<J * (_^) 
. *l_j^JI 31^ 3 1 1 . ii M l^jjlJj lSJL«-" i-fl^LiJI ^ (j . 1 a M i l l jLi^a J^Ja ^,43 J 
Jj jLla^Li ^ 11 a Mill pU mi I j»U^> ^pj| 4Js| ,,it,| JjJa i.". mhI J j! jJsljJt 
j^jJI 4^al 1 nil (^J pU Mill ajla 5j mJJJI (jUiitl JjJaJI (>LJ 5 j 1 m't SJs^Lc ^jjft 
(ja^Lj (j^^^J • JO^J-1 1 ijLS-ll 3j^ ^''Ji** (j 11 a Mill CluLS ^J Laji I j » U ^ j 
^ 1.1 a mi II pi » mi II L^-iLJa Sj (jlll 4al 1 nil (jLa (jlSLa (Jj^ 3j 'j t~ (j 11 a Mill 
I JL^J mJjj^jJI i*l a i.itl jl mJjjjjjlII pLoJjVI m^jLujJ i^jLtll l^XJlII Ji-b 
I flaja-flj (j^JI 5jil mil J^Ja (jLa 3j >a-»c jm Mill QaSj V (j^ 5 - Lai n-3^L«JI 
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3-Jjlj t-J-jia- ^^ic Laj in "-a |_gjL«JI <_3}ljtU ^JijjulJ! I'M a I nil (_gjl in* pU uJI 

(jla dllj (_,-l^.j t(j ii i i"itl pLijj! ^Jj'j '-'.;> (j-ujSLtA (^3 \-}jj-l^jz jl pLfljjVI 

:3_JL"JI 3_taL«lLi 1.11,1-sj (J) *I^JI 3±£ 3 , , ,,'t 
Ajjlj i— <->->■ ^jjj^Sjla X i^jlAJI i_3MjlU (_£JaAuiJI iMqiiiTI = J 
(jn<a ititl pLijjl 
(/jLill l^MjJJ e?ja-«jiJ1 iMointl 

(J il l I " i t l pl-aJjl **ijlj 4 'J** * (J-ujSLt-a = J '-J^S-I ^jlxAi^ 

4_ja_>JI i_iij)j»Lajl d * ^ ■ La * J-3L"-! «LJL9 3->Ji ^j ol i aj 41 (J-aLiu. dim ilu Lai 

I J_& jl jLJLa JLjJljo (tuy "jLkJI (jr^J iaLu-aV! »_U3a_a d " U ; II ^£ 3jIjLi_uJI 

. 3 j i .1 o Mill oL-uLl2JL> 3"U~iU 5_lUj«J1 3>^>JI ij^- bUlcl J-aUJ.1 
jJ^LII pLuiV! 5ujS c-jI iii-fcj 2iLi£L!!j 3JLal£LJI oLaal«ll cjj^jj I jl jVI 

pi » mi V 1 ^-a_l3 * )1 I n~w ^jL^LaVL] 9t ■ ' gaj ^^paj^/l ■*■ La I ■■ Mg q**< I n a /^^C ^Ja-aJtJI 

jJ^LlLI p- U^i^l «_o J^aUoJI «jj L>j£ J LaSLa .~U,„ ^f ^^ 3Ual , „tl j ,^,1,11 

•» La i u2l ( -5 -l^ 4ii3LijJ! 4jLJjSLa <_ 1 1 n-»«j 4^>.jjs 4-lO 4JI (jjiL-ul i^-^ lSAJ-"-*-" 
■•» La mVI aj-gj 3 j in i tl_i pUi^itl IJLA ■ Laj " i ■■ 3_jjlj ^Ir ljLaa£.l 3iil"i-sll 
w la? g_La-m (j Ir 2Ual ,,.tl jjiLU pLuiVI 3_<_a£ i_jI uo. Loj? I jl }Hai 

(j-Lc j_iLJll pi t AVI :3_JLUI a_a>L«JI Jo»"ii,i"i Lola (_p=jVl ~U,„ ^i^ 
.(jn»i Mill pLijjl 3jjlj s-4^ xj-iLil pL*_iV! = (j-laVl ~U,„tl 
(jiL«j (j-j-II c-jL9>L«JI (j-a jjjjJI dJLL* jLa jui'UI pL«-<i/}L! "u-mllbj 
(jSLIj i^LsJI Liibtj 3" aj ?rj^* ^-6 * * " D'^i^ ^jLj- ^ <— iLut>J L^JI mil ul 

l °>Jj La II 2 . j , U ^ | r J^j£ J*C uiJ j uiJ i t, I pi < mi^I 3_ui£ JLajju Ljj^i La^ 
. jj>JI fjJS a^jjlIIj jLulII 4jjjuj SjLjLjJI sLo-LUI 
p-Loji^U "uLaaelil tftalll c-jl i,i-»J 3ji>iLjjJI oL9>L«JI qm JjJjlII tiJLLitj 

4_ujjL5tjJI cjLu/Ll2JI (ji^. Jl*1«3 cjLa^LnJI a jjt (jLa 3jL«JI (^j < I i^ajl ^LaLiJI 

CjL3^L«JI oJUk ( _ ;r a dl m*i ii U Ouljill <_>^a-»J jaJ^ JljJLso L^J^L>. (j-o (jSLaj (^rJ-ll 
y t'r~>&^a <* a La * 1 1 ^—3 ^ j mJLLaJI CjIj-jjuJLI 4jt_j_Ja jLtll^, 2(1 juu JL>.G ^-J-ll 
J-al ui II pi < uiVI ' a_La3 (_yjJI t-jLa>L«JI (j^n; till ij'a dilj x_oj iaLjIaVI 

' La "^ j->- , ^.11 ^Lit jj^li. 
pi » i"iVI_i 4_i^sl_>JI '"'I mLj-S-Ll 4j_tJ>.lj_a J^Li. (j-a i_iJJjiiI (jl-p ^J 
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ft. ; in n will ftJUxJI 

SjJsoILtl d j t'r~>\-ijJ\ roLc—LlI ^j^* i 3^ . " «Q]jL^t_oj Oj^SJI (-J3 j-mq Mill 
Oj^SLI! (^ ^ i .1 «a i"ill pLuI/^U 4j-ljj_2j /jjlii O"^ Jj uajJI (jlSLoVLj (jl I jjl'* 

3_ui£ 4Jl jLq^.1 fj\r (JaLAJI pU mi VI *_a (JaL«jJI (<u jJ I -ij'a j-> .^.tl -^LjI j^a 
pi < mi^LI 3 j i^lj^al 3_<i_l3 -iL^i j-* 3JL>JI oJ-& (^ . .j I U 1 1 J£j . 2 j^j ^ 
d Uj , ,, ,11 3Ja^L«JI (Jl <t*n ..I (<u (j-aj 2_' 'j t* (j mi i"itl (jl (_pslj^Li ojjSLII (_ya 
4j^1j i_ll». x^^l^^tfl (jnioniTI c.i.Ayi-^u^.iti J^jLSJI tLuitf I :3_JLUI 

• (j upn i T I p^Lajjl 
J-al uJI pU^iVl 3_o-l3 (jl jLp£.l <jSLx-i 4JLa Oj^SLII Jila J I j I 3 1 1 nilLij 
I (^l^s. jl jt-ijJLl AjLaJI (_5-l^. 4_uLLajj_i SjIjjs. 3jl>.j 320 (_£jLcuj ( _ ;r u3ljHiVI 
dJLjj-LaJ I i>J_A j_p-a (jl Liiajl i_iJJjii) (j^-JJ JL9J i*-jj_tl j^-U Cr^ "°'j _9-^P 

.-<l r I . ^ -.M t u , ,,j tl cjVjulU (j^s 'Lyj^ /?-J^J (jJJ lSAP 1 gllLai i uj fs-c.j 
J< mi II (jJI pj^>-jJLij iOjjSLII (jk J^sLiJI (_,""» "Jl pUjiVI ^ Sj^jill 

al..^.\l tSAhA./. Uj5aiil~i^JH j^ljjJI^yJI Jiin't Lul^jLaJI mJjj W ( I 7) *t3j 

pUuiVI I J14I 3_uj^2lll 3^j2JI 3ijjLAia dil JJj iOjjSLII ^ JjsLiJI u m^All 

i_uj^ I ^"'J a J~' (jl (_p2j^ii-J (_yjJI) iiJj£.Lu/ (^1 j la '" (jl jjt i^ljlr La (_p (jLa 
(j 11 a i"i II J-^5-0 3 J 1 " « 1"' tl 4Jajj_>JI (-5 i^. -iJiJO (jlj ((j 1 11 i"ill OJSaJI (j-a 
i3j_»iL^a (Jim i"ill pU i'iVI 4-o-i3 Ij-2j (<u (^Jajj^iJI jij_a) OJaSiU 4-u.gllLl 

(j^o Iju>. 4_ijj_a 4_«_^a w 1 c J *- QJe j ' " lSL)'-^'' o^ Ij^=j^3 oJSaJI (jLs I jlj 

ClLajUU (j_a jjinii i"itl OJSoJI <— -i 1 1 h-v 4_cSLx-l JJ>il (y^ '-r^'J^ O^O- ^ fSI*JI 



281 t,^^ J-^^11 Ij^j (JstUI rt-f^TI j^i\ (I*) 
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6Jb-Vxll oJlbJI Up^Jgj^J 

I 7 (J 9-la ' La3. (^_i Lo Jilx-i /^jjuI ^jLjuI (jLJ3 ^J j La 1 1 i Laa La >i J d i i nilu Lalj 
^j-ilu 60 <J 9-La ■ La 3* ^—11 4_jjjJL11 e' Ivse-LtaJl * )j-C ^—i-a^l ^—3 ^"i" fjj-c * JjX. 

/aSLaj (_£jj>.| ^1 <LaLaJLa (j-o ^jjlI! roJLaJI ( _ ;r 3 4-o.LiU (JI^s.^1 (JjLluj 
JLjSQJLj J-a^l \j-& u u£ » M J i^OLi-Lia (Jjj£j ^^ J^jj C^' ^i?-? 1 ^' (_La!_8JiJI 

1 giiAi (^! 2^U;tl ^ o^j"^' u-'S J-^^l (ji.KiM.tl pU^VI 4±*£ cM 

J^Li- 3 j<i i njll 7-LjjJLi j3Lu ^jjlII j«JL«JI iJ ls (JjLaLia i_dl_L£3 i^jjJI LitLc 
La-L-La j La 1 1 i La a 2 i --J aj-jJljI ^j^N" c~^- cS-^J -3 lS 1 -^' J-*^" ' ' ^ ' •***'' u ' -*" 1 ** 
i_Ua_il iJjLlAj t/J ' taAJl 1 JLA auI ^j^* I <J^L>. jug Mill d ♦ i"il c-^^erw ^-JLUuj 
^jl j-j-C d i i n )l aL il -n Lajtjq (J^L>. 4j9% m a jno i"i i *_j_alij «Ujlj^t_i-a JjLaLLc 
Jj^sl^JI 1 1, n ."ill pit i"i^/| CjLlO (j-o (Jl2j I jj' 1 * ' . i j~ (_yJ-II 4-iLajJI i gjus \ jjlI I 

JjJlJ! ( _ ;r ^ jj inn i"i II pi » i'iVI CjVj_»_a (j-C SjJj^S i^jLflil AjLflJ (_^SLIj 

JjsLiiJI i nn ."ill c-LujI/^U 4-loj.JI '"'I La i "j"t I j<uS /TjJJ LuLa 4 ril"i-»J,l 4_ujjl!I 
tLflJgjJU d 'i i nil j^jI/I J!M^>- 4-ujjlJI ^jus\^jl}\ fdtULA ^^ ( _ ;r i32l •» La i iJI (^k. 

(^k: ^j^IISLILi ^ (2) ^j JjJl^JI ^ 3jjI>II ^La/Vl (jl (^Jl SjLi^l j^j 

^J I fj Ij^-ao (^ i^jLSJI t^-k-j I Jlj i JLs-I^JI A^jJI J!>L»- *-J_>JLl j'nj'iiintl 

.86 (^k. JjJ^JI 

J La a ^jJs 4-i*a Litj-sLujjLl I (JjjJI ^^ (j i iih i"itl pU i"i^il CjVjij-a j jit* 
«_j_«JLj 4_j_ijj(JI JjjJI -i La « a ^1 jl /oJLkJI ( _ ;r 3 4jJL*JI Cj V JijiII (j a-( kj-i^aJI 
Jsslj ^nS 7 J^c JUj-i Ji m^jLj-uj ' kjxaJI /J < ^»Q ^—5 ^nm mi pi * mi] i La i ■■j" -t * 

(_, I .10 Mill pLtJu^l 4JjLLo (J^-l (jjlj i Jo.1^11 AJjJt (j^ J-JjJll J^II ^^k- 4£.Llu 

(jia-K-i aJ_2_i LiJLa («JL«JI (j-a mJj^>-I (jlaLia (^yi «GVjjlaj ^^jjiJI (oJLkJI ^j^ 
(j_o tLaloJ&x CjljLa ^j^ JjjJI (_>^a-»J (_,-3 ^im i"itl pi » i'iVI ^c CjltL^ijvVI 

.(3) ^j Jjo^JI J°i (JUJI 

2 al La II i jj I » " J L«^ =Luj/Lj/I JLs. 5Jl i m ^1 jj i"i) (jl LiA Lu^Aj Vj 
(__Aj 4_ujjlII (JjJjI l^j *ILiiIij /jy^II 4_ut_j_LLajl i - 1 1 .J a * 1 1 £jja 1_Aj-lCj d j i n <i i"ill 

^SLaJl (Ji.jCu («J Lo j_uSLII (j^uy V Lgj! j J^=tj 4-Lt-LAaJ I i " 1 1 j La « 1 1 J-^JJ o' 
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ft. ■ ■■■ n mi 1 1 &3UJI 
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ft, i ui null I oiSllxJI 



-n la * rt f, Lag ^JN m i I j* rt (J_aLiLi]lj CjLila_*_U 0J-& (j_a 3 Si flj i --N J (J-*3-*-l'J 
0J_& (jl-3 dJJj (jjj_ij 1 4_2-La_m (jLjijI 4-aJiiJ I g-A-dajjj L^a I Jiieloj/ 1 jt-jUj 
JjJjJtj 1 L$j<-a J_aL«i!! (^ q\ mJVI J ui^ La Ijl 3 j . \ . r< IjLiT jj-flJ Jl3 CjLlLuJ,! 
SjUJI jJaLil! ^ LjJLv 4_ajL2JI 4iuJb»JI 3jLaJ«J! tlaLaJI (j^-n.i o' ^^ er^ 

4jljI/I ti I » a* La (JS5 (JIsLlI,! ijjl^J t;r i-LiI! «Js^oJ! j^c 4jj^c ^^jjiJI («JL«JI (j-a 
I j^j Ljjjl .^Ltaj 2 4j>.jj ^1 I riji^i Lgjjtjj>. (jjs j-3>J (jl j-* L^a jm uJI 

J-aijtjj fCJ 1 jl 4_aJL] ^—11 4_ajtjjl L$j jj^tjj (-^-11 4_lo_jSJ1 (j£. 2fLLa w t"»* » (jl 
<Ct3eJJ^aI l-Aj^r i u 1J (- alf fa_j£L>. /JS m 1 4-jjlj-lL^JI CjLlL^jlXI *_a (jLt_uJ2[l 

Solar Collectors : 'Uni^iiJl 4dU^AJI 

CjL>.jjs (j-a LgJja^o Sjjj-Us d _i 1 .1 i"ill 2 al Ull JLtAJI aI Jiisloj/ zl c-J Lajj 

i^jjlj^.) JUjLL^VI 3 *5\ ,-,i\\ ajaLkJ! JLCil aa.! (^Jl aji.HULLLajij^ 

(j_a j-^-jI jl 3jU>.lj «t_j_t_D (_3 /OJ (j_a L^-a I JlJ>"1 < njf (4^Lj_a_jlajaJ3 t4_uu^£ 
^j^ * 1 (JLaJtHj-ul J-a^/l < 1 1 ieu I ^ysjJu] I JLA J^lILa* I (J^l (j-*J > '" ' 'I CjL>.L>. 

3lg.ii 32LUJI JLCil ji^I ^1 3j,„q, : ; l ll ajaLkJ! Jj^j a>23 ^1 JSL^uaJ! 

(_ ;r -A 4—lj Lua_LSa3aAI I j 4_uLij^SLIIj 3jjIj_>JI 4jsLLaJI (jl li^o-j 'ijl i*~ ' "^l 

JLSLS/1 ,j_a (^l ^Jl 3j,„q,': l tl SJsLUJI Jjoj^ (jLa 2uiLiJI 3j>LiJI JLCiVl 

jj ni< i"i II pi » i"iVI «_a (_Lal_iLLll_l (»J-2j 4-aj^La dlj 1 uj L-J LajJ 0JL& 4^LLaJI 
(<s_<-ul J-jLj-ujJI aJ-tb u I c (j I La I 1 uj iSJsLLaJI qjz j<u^M-a JSL^u ^1 4ij_4Joj 
SlalLuJI iLu^ajill 4^LkJI JoLalll ^Jt L^la^a (jl liilj 3j , u a uJI oLlaj>J,I 
Lai .JLa-O-^VI dj^LiJI 4lLkll JLCil Jo.? ^Jl L^La^j l-j-»U,„ ^ 

d j 1 11 a i"i II 3^LLaJI (Jj^cHj j»j-2j (^h-II ^d^'j - ^' ^J ' "" '"'^ ^jL«jsj>J,I -I 

(^ic SjjlIILi 3 nU*U Sj^UI ^1 1,1-vVl (j^L^ii. J!>Li. ^ Sjlj^. S^LU ^1 

Cjlju^j^m jj-a p 9-ul I JL^J )*_jLluJl jcj-u 2(1 (j I ?«^l aJlj td J i u a '"ill 4 ♦ u)2l ^j al < ^"^l 

LujJo. ^j Solar Collectors 3jma uJI .-.IUa\l tl j? 3j,na uJI oL«jijJ,I jj* 

3-^5 L^J xJiLuJI ^uuiil (J a »**t ' 'I i i " LuLd CjL«-a->J,l ^JU& (j^ajl < ^^ ^jx. L^>. 2f 
(j n a i"i II 4 » Mil ' la I 5 **' 1 1 * ^j aj 4-Lxj-uq 4_il JjL) I air td \ 1 u a i"ill CjL*_aJ>J,1 
(j_a ' a I" se 1 4^1 LaiJ (—jL^-lJI /JS i"iI1 (jl j^jLo- 1 l? ' " q '"' ^- <1 -?-* Ur^ ^ri^^3 
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a\ ui-vVl (jjkj (a_.utjaj-jAti Lj>u»ji) 5luLij^sli! ajingMiti ^Lla^jli -2 

j_ZuLta (JS. i"m 4_uLjj^S 3J3LU ^jj ^ 1 mi ."ill pit ,",2! SJaLU Jjj^elLi (»J-23 (_^-II 
2 al La j| rL^l (jLSLa^L O' "J * » M ' a iJjJJtJ-!l vZjLjLtC: ^ J_ji.jJ! jjjj 
jjtj 4jj!j_>JI CjL*-«j>J,I (jl m" i ,il (jx. 4joI_lI! 3j!j^>J! a U , uj aj <uSuj gSJl 
Cj!j^x_i_Uj CjLLj-ij^jJ! JJLa ,_£jj>.| 4Jaj i uj (JjLu/j ^1 r-Liiej (_£JJI J- ^! 
43 LU (jJI ijjljjjl 4^LLJI Jjojo 3-lLx. ^& J^i-jJI 3jj|j_U3 (_gl iCjLajSJJj 

*l_>j_$£JI rljJl 6^ ^Wj-^' 3 niKiilitl cjL*a»J.I 5JU. ^Ja Ul iS-uLj^S 
r'LlJl i_ajijJiiJ! (j^utj (j-3 (jlSLoVLi (jl ji JdLi jjjijJIj iSj_«i/Lui 5jj <^j j&Ij 

(jja Liiajl 3jj!j^>J! SJsLLiJI (_>^»J (jr^ Jj i a *- 1 1 J Sj-ZuLlo <LiSljj gSJI SJsLLiJI 

. jjlj (Jl o***( ( n 2/1 j*_iLio (j-^^-I 3~. i^-^ (jl j-^ ^ , " f " *_*u>JJ 

(iL.i_2.JJ S_i__u_a___.J I 4-.LL-JI (J <i t~ i ul i ____Lli 4_u Lw-i^ aj^ajj I >__> L-_4_>J. I -3 

.t_JL7cJaJI ^j^«_' 3JL>. ( _ ;r 3 Lo (j^>.jijji-L^JI tLijI jl 

CjL*ju>J,I (jja (^liillj Jj^l (j^Cj-J! (^1 4i>.^L!l '"'I aeJj-QJl ^5 3j ' " 

4joLUI 5alUlt djSUIIj SjtjLiJI cliLa! jitluiVI j^JJ Liiajl jj^" : '"J 3 n.m'iitl 
(Jinlj jjv I J •-•>'« (^Ja 4J 3j ^"' ' "'** 'i^LJI pjilt 3 j i ..it Li Lai i LjJI m"ii .il (jx. 

.cjLiLill <j-a 3JaLLiJ! rLuL 

4-<i j a j t tl j i nn i"itl oL*^a_>J.I ajk CjL*-«j>J,! 0JL$J *jl_jjl /<ujiV! (jl Liis 

^1 3 j I,, q iSJI 2J3LLJI ,Jj>jo (jj* L^JLCi/l i^>Lo.l (^Ic cijIjlaj>J,I ajjt 

, ( ij I U 1 1 -^1 jLJciu/VI ajL-Ljia (._ uaa. 4jj0jcjs SjIjjs. CjLvjJ (_ji^. 4jjIjj>. 4^LU 
JU>.| ^jl\ 4_>>jI_(JI 2_jj|j_>J| S^LLaJI Jiij CjL*-«->J,! t>JJb j^j^j aLc J'C i"hj 
( _ ;r J3 /«JJ ,j_a l_^_al Jiitl<j/V (JjJv^l JjIjjjJI ,jji (_gl jl «LU jl *I^JL^ *_j1_aJll 
5 a I" kXI JK uiVl ^c (J-LLoLalil ^Ja J^i-jJI Jj^J ,-,! ,IU~,1I jo-l 4-iaJj 

L^J^L>. (j_a (JjL%_) (j^Ji 4jj-kllJ1 t ul^0J>Jl ^j^* I (-Jl 3j * ' " ^jLt_a_>JLI j>J^J 

.4_a_j^LLI <0 21 1 rt ***i i ,ilj (IS mi (JS (jAJu aa3> JuJlj>o 

(^iij Vj jJitJ V 32LUJI (jl (_gjUI («JL«JI ^Ja a_u-uL-uVl (jSLorJI ^a (jl 
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ft. ; mi n hi 1 1 &3IKJI 

(_, i hi i"itl *_<u>JJ ^1 LijJij^ia I JSLaj jji. I ^jl\ JSL»i (j-o L^Jjjjo <jSLaj LaJjj 

2 al U tl £j_£ Jjj^sjJ ^ J '■■■ ' 4JI* dj i n fl i"itl 43LL2JI (J^Sxi "J I a 1 ii-v AjLCiX-L) 
Lat ijj>. VI £j->J1 J_3_3_] La_Lu L$-La *0-^ Ur^- J J ' a "^ C*-*- 1 L^J-^*' tjl > ml (J] 
^LiLa «_j|j_U JU>.| 3j!j^>. «L>.jJ «_3j ( _ ;r ^ JIL<iILl3 4-iic Jj^X-l (_g JJI *j^><JI 
d Lag^Ji I ^1^>*^U ^jj>.1 3j-a *_a_>J,l jj-* (J Sj * * (_£ J-li 3-A Sfl 5 3 1 1 £j^>J1 La_Lu 
: L113J 4ijLui> «L9^Lc ^JN i"i t aJl3j La 4-Ci j <^> LujL>. ^aJj . 4_i 
3 >J a at I 'AiLLaJI + 4 un'Sltl AiLLaJI = £^>d1 t^Lc 3U5l,,.tt "AiLLaJI 
V «LJ| Li£ aJ_»J! ,j_a 2JaLLaJ! (jiieJ "i? (jinai'iill *-*jJ.I (j! (Jj-i ! J^JJ 

2 1 1 h'i'CU 3_jj|j_>J| 2al Utl j^^c i.'-.-y .tl LJjLs. I jlj . I j^jj**-~; (*>2j Jj I Jj'^J 

I jlj .Sjlj^JI Al Ci\7Ti\\ i_gJJI *-jLU l^jf J'^^ (^lll 3jlj^>JI 2_ui£ L$JI JLao 

pLajjLij 4-iiLj-JI <Gj!j^cj 2 _'jj ■ ea a »-jLtl 4JjS (_£jLcu3 L$JI J-><-> Lffjl 1 iia- LlIjLs. 

' L) J J 4 j '^hjj 4^9 ^Lc ^J\ i"i 1 aJl^j La «_L^aJ (j^-J *^-o'j- > * ^-^J-^ 

'.^JLlIL^ 2Ja}L«JI *_UaJ j>ajJ! JLaJtlu/Llj 
Cl X (j X <ii = I r- 

(Jjj^oll! (JjLu/j j-^ J Sj ~ L$JLs .JUj--t 1 4 !^>.2l ^Jl a \j ^ a 1 1 3j|j_>J| Lai 

J_Sj_ij Sj_Li.2l 4 I j 1 iijJI j-jjLj J 1 J ' i— aj i ii '& 2 lj j , ,,llj .c-LijI/VIj (_La->Jlj 
jj-a 3 ^j 5 d l ' 3jlj->JI 4_j_aS Jl^Hajj .^J-a-^JIj /Jj i^oIULj 3jlj->JI ^jlJLj^ (j-^ 
4_La_j_>JL1 ^l^vVI ^—11 jt-a-^JLI vt La 1 ■■ ^j-a 3jlj->J1 jJLalul J-aLt-a ^-i^. ^-a-^JLI 
x_4J>J,! •» La • ■■ (jlj 3jlj_r»JI CjL>-jJ 3j^ (j^'J ?- <J - : ? , -''' ?* ' " £ ^>-l-^- a (jr^-J 

'.(jJLlIL^ 2J3>L«J! x_UaJ (jjlabj J< uuj .2_La-pJ,| «!^>.V!j 
X 3jI^j>iJI JLi-LJI J_abca X » ~»it1 »t"- 4-»-l m a = 5 »J 2 ^^ I 3jl_^>JI 

*^i t-» 1 -^ 1 1 sl^jvYI^ x_<ij>J,I ye La -■■ j^j 3jlj^>JI ljLvjJ Jjjt-3 
-.^JLlIL^ 4^>L«JI «-LkJ j>ajj| JLaJtlij/Llj 



L^ * 



o"- 



(_gjLcu3 3 a j S a 1 1 3j!j_>J!j d 1 1 ujxll 3j!j_>J! pj^ijaji (jLa Liji J Lo (jSLI 

c-Loji/VI 2_uj^ LajjJLi (^jL-uj (jjJ! j-*jJ.I ^U,„ ^^ic 2Ual ,„tl d^LLaJI 2_ui^ 
:^t ijt-aj^JLI "k La 1 ■■ *L>.1 1 11 a > I ) aj < ga rt <L>.I i nil 3jl>.j /^-Lc (,1111 i"itl 
X 2L>Lul1 3JL>J cr lc ^maftitl pLuJ^I = £-«^>J.! ^,-Lc <LLaiLuJI A^LLaJI 
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6Jb-Vxll oJlbJI lg>$}$jSj 

*_a_>J,l ~ La -■■ <t»l hi a 

(J-" * lP = ^ £ 
'..uaLjj .JS mi 1 /j i n a mil * a**- »U cLsLLaJl (jlj-j_a » > ga * ) 

2 ^ + I ^ = 3 £ 

'.jljJj 3 7- ij\c 4J3^L«JI (^jJa I i a i .. q lilj 

— ± + — ±= l 

3^ 3^ 
(J \c 2Ual ,„tl ajallaJI ^J aj,„"i<U SJaLkJI UnJjA 'r/V U^'^^N :l 
3Ja}L«JI JiUj L$JLa 2 7-/3 -r La! ix^jj.1 2«La£ Jlaj L$Jl ^1 i«_*jJ.I ttUmi 

j , ^ " ^- i jji LULSLgja i*_a->J,l ( _ ;r Lc. 4ii3LjJ! SJsLLaJlj 3 'j S a 1 1 SJaLLaJI jj-u 

' » I *--" (j^>- X?^ 3 J""' dijlr-1 (^1 27-/3t- 

i_3 X a X <jj, 2 ^ 

<_>" x O 1 3r 

: mJj^s-I diji^-n j 

i_a 2 £■ 



X A = 



r 



lP r 3 j*- 

?lj^>.2l j^l x_a_>J,l •» La i ■■ (j_a 3jlj^>JI JLiijI (_LaL«-a (ji Llj uf I Ijl 
3jlj_>JI CjL>.jJ 3j^ f-° y4>' a '■. ' ' uLlS-^-^ (j! (_£j-i 4jjLi 4-aJ^ j j 4-LaaaJ 1 
e-Lml/^l SjlJu *_a I j i uS-C j 41a-pJ,l «l^>-2lj «_a^>J,l ■» La i ■■ SjIjjs* 4jvjJ (j^ 
ImJjJ ^ ma Mill »_aJcaU SJaLtaJI o'j^ *L>^ LiJX.1 Ijl i 1(J mi a Mill 

X > + x_4Jill SsLiS = I 



l_3 



l_>" 



^- A-l = &^>>XI S^LaS 



*_a->JJ £"L>.j {j£- ij < <i<i Mill 9-1* mi VI jjjjISjljIj ^j ^1 . -V< rtl J.al^jtJ «L»_uj (2>^ 

3Ja}L«JI JSLi Ils-Lj *-a^>ll 3«Li£ ^La f-a^J.1 Jj-ta 4j^>UI 2->jA,^tl ^cj 

:3_JLUI 



i_3 



> -0 . 8 = *_**d1 3c LaS 



I «K 4ILa-i3 (_LoJ -ij^" • ■■ a ■ La seS j j ^j' a aj^Ltll 0JL4J ^LiaJl J*C Mill Lai 

.(^/(ji x a) J-aL»JI S.^ irubjl 



182 



ft, i ui null I &3IKJI 




(_yb <b 'I .*-»"al ^jju^. cjI J (jjS^j (jjJIj *l<JL«JI S«LoSLII cj! J cjL«ji->J,I j_jJ3a3 

3jl_jj i_.i_LLa.lj j_ ajl j--- |jni< i"ill «_a->J,l 3*LoS «-3j (J_»-2j iC_-3aJI (_>----> 
C-L-tjVl pk.,1 (jj . aljllj ,a\j^A1I 43LLJI 3_l«_C (Jji2j J 3 u,i~i<U SJsLtaJI 3_l<i_C 

SjLjj '^< ~ La S * II (j-GL.* Ja-*- jij-" ^ .1 ' "" '"'^ cjL»-**JLI (_-^ lSj-^? c^' 

(jl 3jjj_.--.jL__- VI (juu JLs-^l x-a i3jj2Jil 2alUtl Jjiajj 3 1 mjSHI 2al Utl 
<b 1 n'l'C tl 4__|j__J! 4_lO ->l-ij3 c-^-J ' L' -* ■""'-'I 3J a j S a C_L*_a_>JU jLjl__/I (jaS-i 

:4_JL__1 c_-.Ij->JI SLclj-a S-^*J 
^Ij-a-^M lili- (_j}\ (j urn uJI f-1-uf.VI Jj 1 _»j (j-a JLr>o ^^1 ,_j_.|jjl!I (J-d-U -I 
_il 9— L 1 (Jl it'inu lLUoj td j 1 11 Mill d * mi^/1 ^j a I L-a__a I * ^3-^3 (--i-l *-a_>J,l (j-a 
. 4_jJL__ S^LflSj 4____m ■*■ La 1 -■ * I (—11 (Jj__ajjL_ jno 1I1II 4 ♦ mi 2 7- a 1 nl (--i-1 

(_puj J I .h'iiiLi liiljj i^iiiii Mill pU^iMJ 3___.Lt.l -.U , „VI 3 ? Lo^ SjLjj -2 

m£jIj->*JI pi « mi VI (j_a ^J^j^J (j " a '"'II 4 * Mil ^j ^1 - aj ■" (j_a "-^3-^ i_r-^' CjU^LLaJI 

■» La 1 " »l 0j-gJ 
<_-.ll <j-=LU ~ La m-ll <_, Ir 3 irViaU 3nn<i Mill iLaLL-JI J2J is.\-& »-3j -3 
3_i-_JI <__-. I j-_> iij-xjj .__, ma Mill *-«->-U ^yfl J-aJ mJJJI (JjLj/ jljLc.) *-_LU 
. _jIjl?c_J <J_j__aa_J1 SjLo* <j_)L-tlj <JLa_»_u__1 <d la 1 u) aj 
:3_jJLi!l <___>-lj_t-l <_-lr ji-j-u 'j 3 >t II <jl-_ 3jj-i-i->l 3al Lajl 3_La_> <J-aj <_-_i->-J 
tpl * miVIj <J_ i^j-JIj J-a-rKJi ^JjL-oJ d La 1 ul aj S ^j 5 d 1 1 3jlj^>J1 /] .J 23 -I 
•»■ t-» , „ tl j-^a 3jlj_>JI (JL2JLll (J_aL«ji (Jj12j (^jjJa ^C SjLkJI ^^ I JLA (*-yj 
(jjai ( _ ;r ^.L>.j «LLiC (2h° J-^' (Jl m"i 11I d La 1 ulaj d La-pJl I «l^>.2l ^\ i _ys\X\ 
i3jlj_>JI (JLflUll «_lL «I^-II (j-a d J 1 na Mill CjL«jijJ,I AjJ-a3 jl (_^LU »t\ , ..tl 
J *" *~ (_gjl_a - La 1 "J (^1 r-Lljo (Jj plj_ill ( _ ;r 3 J 5j 2 V 3j!j^>J! (jl a j U ILa 
I i 1 1 ^-> j Li (^^aSI '^--tl ojlA X^J 'p'j-^' C7^ J ^~ '.' lS 1 -^' ^j ■'"II (j uS-iJ dJ^Li. 

•U l ""'' l t l J^ 
I J-A («3_)j S ^j S a 1 1 3jlj^>JI d_j_aS /J-ilSjj (_^3lII ■*• la 1 oJl «L>.L_u^ (J_lL2j -2 

(_gj (j^La 7r U mi ( -5 -Lc /aj (j-a L&J_lSjJJj (j .1 n M i l l 4-«-<I/l x^ujj>>J J^Li- <j-a 

CjL«ju>J,I (<u-uLl ~&£^jjX\ CjL«-a->J,l (_ ;r 3 t_!al<j/^(l I J-A J m" 1 ujj i^JLlLs 4j>.L-ila 
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Jwjtj^t rt ■iiiftiii|l4db»^l £l£dt 

CjLhjs->J,I (^^jt 4jj!j_>J! dj i .1 «a i"ill CjL«ju»J,I (jjs dj i n_nj plj-il 4j^i3 i_l!Lcj& 
(JK i"il (j^- pj-i i_£ L^i-^iJ licj-itl CjLkjs->>J,Ij 3j^j_tl CjIjl^->J,Ij d-»u , ,,1 1 
tCjLal JLa-**i t n 2(1 ^j^* i J Ljj^Lo «lLtj>o 3j-j_4-4 jaju eaj> ^JN mi ^J^-Ij ' ^ flJOJe rt 

' (Jj^ailJu aJJt CjL«-«->J,I plj-il (Jjl_u-u-uJ 

till jj Lg,jji"i CjL«-«j>J,I plj-il J-^' <LseJa-mXI 4-u-u^ i"itl CjL«-«->J,I j-jj*J 
<■ i i i u)J (_£jj>.V1 Cj L*_<j_>J. 1 x_a 4JjLSJLu 1_Ajjlj_o (_^3l_ais_]1j I J iuli *->" d la J i ■■ J 
i ! I I ~ ( _ ;r i CjL«_«_>JU (j_a pJ-i-JI I J_A (Jl n »"i i nl > j '"'JJ ' L^jVI m" i ill JJl»j 
SjIj^JI oLj-jJ (jlc 4jjIj^>JI 4aLLaJI (^ic Jj.^^tl . ,1U"," ^^Jl i-.l^j.U"ll 
i3_j^lo 4jvjJ 100-90 ,_£Jljl2j V (^lll 3jtj^*Jt c!jL*.j.J ^1 ^Ijjm't 3 LkAklU 
iZjL*.jjJI j_& ,_p_a (^1^. 4jj|j^J| S^UaJI oVLuLL-ul ^1 j^JJLi jjJijJIj 
% 1 ii ill 1 - 1 1 1 1 Laj q ^j-a 1^ j iS Uj^>" C^^-5 (JLjjuj-o z I «L*_iLluj qjuu£ d 1 >. A -»■ * t, I 
3_i^L>JI -~'lf I iaj.VI ^Jl j nVi oVLutli-uVI oJLA Jlo jUt> (^ic: SJVjJLIj 
0J_A JjG C^p- Sj'-I < -^ tl JjjJI -1 fca » " ^ 4lLLai! (jjL^jJI Jjiiei^VLi 

jJaljJ! ^ jj* S^LLil aUJI tiJ^L^uVI ,j_o 3-jJL^ 3 m n't (jl ^^ oULua^VI 
oLlII (j^ - ' ""^ '^5^-° *^*J"^ '^ l^Ji-*j3 V SjIjj>. cjL>-jj (jr^- ^j'j-^ SJaLLs 
i».jj 60-50 ,j_a ji£l ^1 L^ijlj^. 3^>-j^ j-3j -.■ll^"j V (j-Ij-U! JUjO^MJ 

4-lL>.I jjl tl^>. 2I SjIjjs. =L>.j JU Jal flUa-VI (_ 5 -t*J 4JLa Cj^-l±JI 4-t3Jj Lol i4j^a 
(^JJ S^j.LjJI ^ |r j_oVl djl j j j La "jj ij^l (jjiJ Sjjla 2l>.jJ 22 -20 u \c 
j_o^l <_i H^"_' V ii-;p. 2 j^l Li^aJI cIjLLsjlII ,jji JljJijlII ^ 4Ji-LJI oLjII 
( _ ;r 3j HjLiLiJI £ ^>-jJ (j-a J^l SjIjj>. 4j>-jJ (ji^. 4-o.L-u i>L»-a (^Jl 4j>-L>JI i^J-<-u 

oLJ.1 tjiir in~j vZjLLlJIj JjL-UI 3-lajLj o^ SjjLII «l^>.Vl oli JjjJI 

.SiaLkJI 
slj^-Vl j^>j rLi*j (^1 SjIjJI *l^>.Vl ol J (jljJLil 3 j mliL ^J^-j 
(jLSLaVLi (jLa juj j" II oIjul^ JLuilx^l ^1 L^i oLLlJI Ji-b 4^u>UI 



18^1 



ft iiimijill ftySllxJI 

(_gj<P (_yi ^i?-" 1 '^j^ 95-75 (ji-J l_o Sj!j^>. cjL>.jj (__r^ 4_l>.Lj/ oLus ^1 

JLsji1<j/I I jj'a » j uiJ ^pJI 3jL«J! (jljJLII (jl j^jJLi jjJj>J!j 1 2 ;j 1 La 1 1 2 o^U 
J j i ui " I L^-ta 2j^_'j gSUl 2*1 taJI ,jjs 'j-f^ 'O^*" '^U"" ""' -Xj> i*iH i^j!JlJ>-o 
I j i j t j 3-jJijt i ntlj SjLxjII 4-ujjJI CjljLaVlj OujSLJ! ^£> \s£ Cj! JjlX\ aJJb 
L^_j aLj-aj! (j-^-4-J (j-^ ' ^ .. ' ' Jri-~^ f Q -?- > "^ •- Lgajj I JN ifrj 4 L&j-i£.j 




1 al ^ .". p I \*\ q 



Z VA \ V \ \TTT 



4jJju 1 19-J-il 



■»■ La 1 " *■ i—u±a-uj *_«_»_« . (6 ) JS-1I1 
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j| 4_lj>.jJj_&!jJI 2tj j , ,.tlj 5ial i n ill (^ 4jLc. ^cJa-mXI ^1110 uJI «_a->JU 
^j ol ' aaj rt ' 1 (^9-^3 /jy^II 4_t-£5i_ll ^ sc ^ ' 3-^ f-*-?'"'' t J-$-t wj ^" Jsa-ajtJl ^jt 
Lai i*_j!j_U JU>.| j^l (<u (j-a L^iSjj SjIjjs. ^j]\ LjijjrsJj ^ j 1 mi i"itl 4jljI/VI 
da asti OJLcl 1 11 a (J_a!j_c (_£j-<-u O in.it w J a *-«->J,! t Jl^J (_£jj>.2! «ljj>.VI 
^j_a ■*■ la ■■■II , ,, g ,", tl ^i^kI! ^j^Slu iL^LjJiJL^ ^jLj-uaj (LuaLII d 3fc ^ ' ^ 
4-5e-.i_fl-i.a-l I 4_L>.I_> ^^ (_g^cjj 1 al a "• j.1 Lax 4-!j (^-j-Lt-a jl ^ j ifi-j-. (jj-* ' lr " 1 
i(_£j-i-2l Jjj ' Ll^uI *Ijl>.| j^c <Lse-iAj J aj| (Jj-«-i ^^-itl -UjL*J! _>!jJJ ^j a « Jj -L---LU 
^j-a 4_-__LU d ~"„^ ' 4_]Lj_>. d fl^ LaaJ ^-jJUtXI jl ^. 1 1 ii-»J1 J) J > ' * *-.tl a^Jlj J 

^ Uj>La IjLLI J< ,-,n -ul Lai. Sjlj^JI JL-O.! jL.T JjlS"j 2u^J| ^uLiSiJI 

? |J^>.VI j J L-UJ iC_Lj_pj-l!lj -I)!*----. V! QUI Laj a Cu> (j_a cLlLsjlII '"'I aoxtaljl 
.(6) ,o-3j J<Mitl (_--- ->U,„tl .^-.JJ 4-u-.L-. ; - , l 
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ft, i ui null I &3IKJI 



iSjuKiMitl __L«-«_>J,! ____> 3Ut~miU 4^LiAII 2_.UA VI ^ _u_uJ! _JL__ 

rj * 1 l-<Cu-ll - uJ ljJi_j-_^L>.jJ! _- h 1 ujj 1 Lc j_i i"i _4>j__>l j_fc r-La-jJ! _jl j-^c 
<Lse-Laj^aJI (_yll (Jjj-^ytlj Jjj I *<^tl __)_>.!_ (_ytl _L_i!L (jug i"itl 4j__ul ___ys j__> Vl 
jL__L!L) d nno i"itl d * miVI _j_« j__> VI £J_?eJJ tt h 1 u 1 4J! (J^^j cj^>*j i^i^UI 
d « Mil _j_« *0~?" ^j _>1 ' taj rt ' * ^3-^-1 /T^J-^^ tj' 4JL_JL>. jL-ul A 1 juu JL>.Li LuL- 
jLo-LlL] (_-L»J1 ^j-j*Jj 7r <i 1 u 1 Lj_Lu jj>. I Uj^- jj-uSjuj d Ual , ,.11 ^j o ^ ,",11 
(_y_i 3 I ■»" 11 itl rU-jJI 2_.UA V SjumILj l 2___,UJ 2 -,_,,;, ^11 ^J Jj__5jJ|j 
(j no uJI 2< i^ii (j-a '/90-80 (_yJ!j_»J 7t <i 1 n~ L^JLa 2-»U , „t I 3j 1 up Mitl cjL_«_»JJ 

. d 1 n'Cr j j_v 2! ?j_>J! _j a I 1 aj a I J <»j-Sj La_-u i_»-«-><J.I jja-l-i (_y!J JLiiJL 

(jl^ I jl rL>.jJ! «LU_A_ <___]! 2_».L>J! __y_. J!j-<-u ^jjLill <_>-_ <_y!l j-^L^j -^ 

aJal^Jlj i<_y_iLU •» La ■■■II __y)! 3ji.io Mill 2_»__,V| J£ _Jj--»j ,-Lal L_jL_ J*s uiJ 
J___sej ^^3 ^j 1 no i"ill »_«_»J,! 3l_o- __y_. I 1 J " IjJ-i <-. itlj (___a.L_.jJ! jjUaJLlI jl 

iSj^jVIj jl j ; llj *JiJ!j jiail£ 2_.._.,uti j__uj_ji jl_T (j-o _>oUI ~u,„ti 

<Ls-.l^l--1 _j-a 3j!j_>J! JLS-j! a Lai L-jLc J*\ uiJ (_ya.Lj.jJI p UaJtl I _jL_ ijil j£j 
i*-A-»Jtl 2___J|_«-_ S.Lj) ___]) (__£_jj ijjj! jjjV! i3_U_p4l ? lja-Vl <___!! 2___LU 
__l_ 4 » i"i^U _- n 1 n j 4JI _*■_». jJ! (j^aSI i*aa- _j-a _jL_ aJL2j La ^1 S-flLUsVLij 

cjL>.^JL1 cjl!i d ♦ mi 2I (__9J_)Js3 (^^pajIljLj La-tjj «U^L>. _j_o !iLfl_JL ^j j < a 5 1 1 cjL>.9J»1 

i." 1 j .ul 4jii-iL>. ,<ujjLi A jir-iL>Jl aJJb L-hjf^uj . iLillLi LjJ 7r n 1 n_i Vj SJjyUjl 
^j 53 fj^l I Sj'siitl ^yAj 1 (Green House Effect) j i^aa-afl c^lJI j'\ __ya.Lj.jJ I 
3__a.L_.3JI ob' 1 ^' jl ^P" 'Lj_jL_/ I ____£: S_jLJI t l^a._ , l ^yaS-LAaJll 3_i!j3JI 

( _3_j j )___ __psj___i Lj_SLIj _!_>.!jJI ^1 _L_i!L (j no ."Jl 4j__u V _- n 1 n" cjl'iii" . a nit 
(_g_J\j Lx-a r-jijjJ! JjL>o (_y~tl 3Jja__JI __L_.jJ.I __!_ 3jjIj_>J! _____«__■ _M 

__lj_a_>J.! ^yic «Gl_ j_oVl j _■ La bj ii."ij'~(iiiU Ji.!_ 3jlj_>JL JaL__a.V! ____]) 

4_LjaJ_iJ! 3_jjIj_>J! __L>.jJ»! ___jj__s__ ____>_5 1 j___ L _-L>.jJ! _»jij "^p- 4_u__«__J! 

L^__>L___La| 3__C2 _*_«_>— (.1 _L^1- l^-l J__a_3eJJ t4-_-U.l 4-c-__L__JI _j_a 3j_L__JI 

(j_o iJ-L^; T^La-jJI (jl (_yl! «_l__!L SjiL-oVL Ijl-i iUj-_-Li 4__j____JI ___u_ _j^ 

.(J_l li^yxJlj (Jj3_>J1 (JjLwUaJ 3j1j->JI (Jl-lLiI jLi 

L__t__o !j-ol (jj^jJ 4j___a__J! __L_«_»J,I (_y3 (_y_>-L>.jJ! » l___u I JLa-«___l _jl 
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-Jj-v-JI oJlbJI Up^Jgjij 

J_.a- T -. t --j L_g_j aLjJLII *_a_r-_-,1 (j_a « m 1 La 1 1 . " < 1 '^ < . U" n d ♦ . , U (_L__ J_a_-t_s Jj 

ii__i_- }tla_3 ^Jl-L-i-I -Lp-LiU L^jjJiJI (ji^J 4j..L-_2__3VI -UKJI (^ til! j_? 
CjLal__a_>. _>L_a (j-t-> i n**<l a_1_*-**i i uJ (---Jl 4_3-___l----U d J < u a mil Cjl_t_a_r-_Ij ^j^ 1 * > 
(jl ___i_i_%_i (-_?e_jjj_. fJS> ui i -2_l_al_a_>_!1 3jIj_>. -Lvj.} ^-^j-J (^9-^ i-T"^ J 4j>.1 i i nil 
jl *--J-J-- (_£_-_t-_- * f-^^-^ lj-° '^JJ^J 4jj-»0 (j-u La «UI 3jlj->- 't-i-J-S (Jj^ 
3_i_1_l__.VI Jl a tli.il (__JI j-a^l PT^*^ * -UL-JI _>JL__ w ^' a i<j-u_ia-La (j-G-vj.. 
Jl-V^J Vj j_u£i j-j| (_gj-l (j-u-J *_a_>-I,l (j-a 3jlj_=-JI (jl_JL-i-. (jl L-l!!_i4->.__».j_}| 
Jl-. ^ (jS-lj i-U_vl_-».J_!l 2jUAS?l JLa-t-L__V iLoL^iis! CjIjjjjj di! jj Lt-u 
4_lO (J-iiSxl L-Ujj J-"Sl Jl <JV^L>-j (jj^l (Jl n«~n nt -----«-; 'lij^* - 1 *-3jjJa 

JJju > j uiJj i-lLa-L>J I «lj_>-2l (^1 -Li-oLU 4j3.uA-.aj I (j_a (_£jlj_-»_$l i_)j i n"tt 
CjLvjJ (^ 3j_Lj^3j>^ I jj' a ^^J^ CH-" ' *Jjk*tl ^J-lj (jr^ ^"W"j-^ 2 jUA *sJI 
.4-La-pJ,l «I_jj>.VIj -Li-aLtl 4_k_i--_---J I (j-u 3jlj-=-JI 
»(, i iill ^j^* I 3 j i ii o Mill CjI * a~r all 4_o-L>.jjl ^ .J a c * I (j-__-L< ___>• I -U-L-cja 
-n La * rt (j_a ^j^l-»-"TI /q__j ^ J i u a '"ill CjLt_a_rK.il 4_l_____ t (j----_ ' J-ial aJJl 7rL>*j (j--- 

(^Jl 3J__.I__JI 3 t if.Vl ^-uifC 3_iLj3 crIL_JL>j r-Lj-^JI -Lt-.Lfl-ui SjLjJJ c_-_Ij_i__JI 

aJ__lj La (^1 4__L-_-.lj i(j -Sj-UI jl (_)__»_La-U *j_-f-!l '^-ai J J I "' J f^*-?*^ y3»lJ 
S_»l_jj (J-vl (j-a l_JJ!_j ?■_-». jJI (_ ;T __ -U_JLj_JLr-JI i___lj___JI (j_a (^..ilitlll j<s_u 4JL-. 
Cj l_-_a__>J, I 2 j La C I QaS-J SjL-JI (_^-3j i4_jj|j_>J| ,-.! \l j-^^l 1 r-L>-jJI 3_ajL_La 
j aIjUIIj CjLa_JL___JI -LajLfll l_JJ jj (_g_)L-JI r-L>-jJI ^_a 4JLla j___> I 3_u___a___J I 

. d ■* ■ lL-JI 



:^»gi i1_hrtH-2 

A9__3J L^jt L_iU!i ^--Xj-I^J-O-IJ 1 JL^-Se^JJ (J^ ^ ^ 1 1 Jja_<jJLl1 fjJb 4_i__i_5Lll d 3tj^ L^gaJ' 

pL_3jjL. (J-loIul (^jlj->Jl J[ j * a 1 1 Lill J (J..C- /ji-llj t-^p* (j_-t-ua_t_lJ 1 gLt-tTot ^j _a 1 i ^**' ^ i * 
j L _^.( ^—J! d_j^_j_(_L_x___aJ 1 > ■ c 3jlj-__>J1 (J__a_l_u |«j (j-°J 4 4_^_t_a_-___i__J I 3j1jj>. «L>.jJ 

jl jj-u l__rt_tJ 1 jj-* * * ' gaJa S^ljlII ^—.S 4_uJjl_c d se_-i-fl t^a ^-.A «L___!_3LL1 4__*_j_____-___ i _aj 1 
5_L.L<^-tJ1j 3 j <j \ ■» tl Cj1jI_l1_C.V1 d_j__iaJL_lj Lo t.^ . . .i "w Jl_jJ_>J1 jt aj_l_U^1 
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ft i in n iji 1 1 oiSllxJI 

L>.Uo 3^3 f«J L^j? j-lL 4j.il i^i"i^VI 3^Ktl Jjly.t 5JjUtA ^ 4jS_lLj/>LJI 

Lai hJjjvVI jljll ^ 4_La j_i£l (jjLeJjl ^ Sjlj^JI JLZul ,_LaLta <jl di!j 

(jjiLaJj! 4l2jj Lx-a 7.55 ^l^s. JiLj Lijj Sj^LSJI jIjJJ i_ii.l 4JLa ao-lIwI 

U-a '/ 15 JjLdJ La VI J fl '_■ Vj 3JLla Ltji^l 4JLa JUJLjJI Lai .Sjlj^>- jjjl 
jL_jj>.aj1 J-aLjul &Jt) jjjijJ 3jlj->JI ^Ji dJJI (jl 2(1 i3jlj^>. jj_a (j^iL^t-Lll d L5 * 1 
4ja ital (OX.J 4j^3 LU ■»"■! A,^«ll 4cLli^5 ^^3 4ln»"i 1 nil jljJJ 4 <j iU (o£L»j (_£JJI 
^a ^SUi^tl S^LL^ 4jjIi^"^VI 4-iKJI Mia ii]L^3 .JjjUJI I J4J 5>uSLII 
2^1 '^1 3 j \l ,^-,aVI (JjjljJI u \c J-JJJ l5 J-" J- *^' >*J 4-aJUj.l jljll 
(jjjLtlll (jl J-50 jLp£.VI (jULJ l_uL>JI IJLA LJJLs-l I jlj i4j 1 ,1 a uJI CjL«-aj>J,l 
I jj_«_i^3 jlj a" 1 uLi j_jJL1j aj\ » 1 11I (jl ^1 4^LUsl 1 l_Laj 4j^LjJI jljll (_jJLc I 

J_)J_>J1j jjjjLjs—ljI jj_a d c j * ■ ea V 1 ■- »1 A . ^»tl ^jLb jj*-I * <_)L>. (j-aj i LLaojjfcj 

jj_a el c j ' . .-. 1 1 ■» j| A ,^. tl ^--Ljjso La_Lu 4_*jLiiJ! aLscU! CjLJLaX. ^1 ^Llso 
l_Ua-j? i-l!Lcjfc aJL2j La ^1 sLsLialj i4j^L»- 4jSLuK-La CjljUr ^1 ^oj-lWI 
4jJL«JI 3jIj_>JIS d J*J. ^ J aIjUII jlil 4-ajLiLa ^^ 4 o 1" -»J. I jljll q^lj\ ia> 
1 J jj La 1 1 ^J-1.1 (_, I r « jLaj.oil 4_JIjl3 w ^ j *.ljktl ojufc j_uGj 4jalajJ!j 
^Lal^jtJI Ji (jLa 7c_SLa-uaJI icLu^s ^^ L^JI m"n »l (jj^iitj jljll (_gl jjj_2j JUi^j 

. jl i"ir 2(1 ^uu JL>.J3 4^jLcoJI 
pi * mi 2( 1 jj-* 4 1 1 n*t\ 1,1 3j1jj>J1 ^^La-u 4ljIII 4^t_Lit^aJ1 A^^J (jl cr^' (j-^J 

jj^JLil Je 1 1 a I 1 7r a ml 4_ijj_Laj <iqi^" (jl JjV «_lljJil JL>.| ^1 u iu<l i"itl 

4_>_il 1 11 tl -n j ^ I . ^ **. 1 1 ^j_a JLiJutJl lLILlAj "^ ge ^ ' (J-° ^J^J— *"' ' il 1 n**iSLi 

Jj^j 1 n") ^1 Lt-Lajv i_3JL^j (_;PJIj d -»U , ,,1 1 4 j 1 na i"itl CjLtaj>J,l ^^ 4l ml 1 nUj 
(^^oi i(7) /Oj (JS, i"ill (^^ j j IaJ Lo »_jH1 ^1 tLsegAj.oJl (jjs 3jlj_>JI JLajjl 
(2ydSjj9j (j^J- 1 ^-*-* 0^**'^ ila jj-a 4-t-^m 4^t_Lflj^aJl Qo\Iu ja_Lal_t-£aIUl i>JLA ^j^* 1 
fg-J-al iro" (j-^J 4 ijV 1 n" jlj-1.1 (JjLcoJI L^J^Li. j_aj (_gjL^a I a ^ ij) ij\j ir^i-sJ 
Cj l_«_a_>J, I ( _ ;r J5 l_*i I ua-j^-C ljL>.lj (_Jjj5cji I 1 j Lu (jl'^.Utl jj^jj ^jjn.1 
aL>J jq_j_i ^j^>.| -n ^ a I Lgaj (j-^J £^ 1 o-^-J 1 Cy^~ ' "" (-r^ 4_aJL^-"i 1 uXI 4 j 1 u a mJI 
dll jj 4_i^Ltl 4jc_loj^iJI ■» La 1 ■■_' » U ^ 1 1 4jujJLI jl 4jj|jia . ..VI c^uLJ^I (_>^ajLj 
it_!jj_iVI ^^ J-a-i (_g jJI (JjLcoJLs ujojjVI ^1 d gejJJ-iajl (j-a 3j!j^>J! Jill 
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oJj-VjJI oJlbJI UpsJjj&j 
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ft i ii,i m ii, 1 1 tv9ll-JI 

3 j i n a mi tl 2 -al LaJI '"'I ^j .U-.t 5_<u^m -Li-aLtl pc-il A.^tl 3_cl Lea <__. k".~ 
t4jL*_L_lj g j ' a 1 1 ^j a I L-a-La I * J) Lu i La-i-- d j i a ' a 1 1 I gJe-ta i ■■* gj-_-iL< a_>. jUu>j 
Cjl>.^U ^j ^**"t * MlLo (j-$-^ *^"* UJ g-a L-ajl ^j ^**"t * cLoLU aL__l>. VI (jl a^LlIl-- 
a\ i ii-v^Uj i«_iLtaJI -bjlj_=-JI 4_£j2aJI CjL>.^_J L3-L0 tjjLjJja 3j_jj^iill 4_ujjiaJI 
JU£. (jLjjl i n"n CjL»jjV!j i_y*\ ■ ^~ **\ (jr LaL*-a (jl (^^J lSJ-^' ^J 1 ^* 1 ^ Sj-iLU 
(Jl^IaVl Cjl!i CjL>^all J_t£. (j^LaLtJI (jlJLA i OJUXJ La-Lu 4_Ljjt_a 4j>.^a_o (J^ala 
^LuaiaVI (^ialju: (jLa Jj^Vl *}LLaJLl 3jlUU jJa^SU Sjunlba i^j^VI 
, 3 *L>-jJ,l (J^ii) jjiiio i"itl i_kjlaJI CjL>-jjs f-^-*^ (jr 3 pLjjl ' ""'_' iiLtlLiVlj 
jjjI (jLs <IjloHI ■» SI a ■ * tt (_>a^l i.a-3. iy\ i n-»o (J^-2j . (ji&l jl (Jjj£Llo 
4juI/I ^o I LgaXa 1 (jr^- L^j'j^ -^43-^ l — J ^ x -? d**" '"I (j-aSl-Lsai. (JjJLhj fa-J LajJ 
jug i"iT1 d * Mit ^j ^""1 * (j*-** T g ' a * *-£i-° OLalLtVI CjuLVal (Jldjj jim Mill 
aI i n-vVI I g-ULjJ(_joJl >lj_a->JI C^J 4j<jiVI Cii jj JL>.Ljj L^jjIjjs. «l^>-j-S f-dJj-J 
f. ' eaj 5 1 4-t-am frg-iLA^eaJl ■- la i ■■* ^j^ il < ea3. (j-\_t^>»j (jLJ3 til!!} (-r^J i3jl_>Jl 
(d_i , i. <i .'Ml djuZiz\) *j _• • -^ '■- 1 1 CjL>.j11 dlj 4jl^I/^U Lj-ua I i eaj a I StLoS SjLij 
!j_^_ij .(Sjl_r»JI al i ii ~vVI diLg.lt i"il) SJbalaJI 4j<-<I/VI CjL*jjI 5g.l aS (J-ilSjj 
tj' LJJ-^ Sjlp. ij-^- J JO "^ ' J d j i ii o Mill d ♦ mi 2l ^j al ' aj rt ' 1 7c_iLaj-aJI A^-^J 

Lj j jJtA j^ j3 ^LULj L^jjIjl>. *i^>-j-s )«-3j (^1 lS-^Jj l-a- 4 lW-^W j^-^-" ' " "' 

i ? II " <n 4_i^L>. ' " ' I - N t-> ' ^L^aLlI •» SI fl-LaJI •» La i ui #^LIa <Co i_3_L^JI IjUt 
i-iLLLa-i /jyJ-Ii 7tiaj_oV1 (_3jjlJj iCjLtjj z I ^J-lLSjj ^j al > ^"^ V I ^ ' "'*o ^j^aju a> 
jljj.1 (jjsj Selective Surfaces 4_ljI_2jJVI •» La • u VI ; (j^ajl i^ajJI ojuk Jfla 
^j^Vl^j^ia^UI^ U^H oU^LLa^JUqi I jla ^ JUCl^I a^LiJI 

j j; M La I 1 3 j umILj . JjJlj>JI Jjin<a|j (jjUcJjl Jji,i<a|j ±$juH\ JSLuJIj 
CjLkjjVI JjsLjla 7-jIjjj La-Lu , 9 j^c ^al Laj aVI J^Lkjs Jjj^ (j^^'J Jj^ ' 

.0, 15 -0, I CXrl 

LisUI <tje-i_a.ia.il _>u Jj-«JI jjti -UjUJI jljll JLaJtl_j/l ,jji l^JL^JI (jl 

L. i j i ii j a i i _ =r _i Lli_J 1 i^\ Jj^' (j -0 *j'j-*^" (JLiu-l (J-lL2jj (_gjL>JI jj U-L-aJ lj 
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6Jb-Vxll oJlbJI \jg>$}$jSj 

£j_a ^ \ c I /j-J] L^_jj1j-j>. «L>.j_} x—ojjj tj " Q Mill d * mi 2 ^ ge ^ ' ^J al ' aaj rt ' 

(JL2jj V 4_u!jl! i_aj_jJiJ! ^LULi J'C niTij i L^ja^cj (_g jJI Jjj ' "■■all 3jIjj>. 4^-jj 

c_cUuj1 foltj jcJ 1 jlj iT-jLiJI ^—11 jc3 (j-aj JjjJ_Lt-£aJ1 ^—Jl d 3fc ^ ' (j-* ^J'J— *""' 

1 j , , ,.",<" ^j1\ 3j!j_>J! (jjs 'j-f^ La-ma ^La L&jul J j I ^"j 3j_&LLaJI ojla o-^ 

*_«->J,l 3«LoS Jjiflj ^1 lS-^J^ lS 1 -*-" J- ^ I ?TJ^**^' O^l J *"' '"' ^Ul 4-se-iA.LaJl 
Jlj-£. f^' d -^ U ■ ..I I d j , n q ,"itl CjI ♦ q-r all «L*_iLiaJl p^ o ' taoJl /^J */j I ii Mill 
2-»jA,^tl (j-a LgjJI 3jlj_>JI (Jl 5!ij| Jjl?"l dlljj 3_lL».! jJ! 3j ' u-all ■- La i ■■! J£ 

2 j \l , ^", aVI CjLlLjJ,! (j a i>i » JaJLl IJ-& ("tijj i Lu jJI ->jJj»JI (jJI Sj^m 

I j~-^< Jjtjo (_pJ! 3->.jjJ! (j-IJ SJjIjlI! .jlal! liU. jIj)j V tt^ej 3JojiU 

SJjLlII jljAI i'l <i i ii 7-jljIu 3_jjL*^J| dj i ,i n i"it| CjL«-«->J,I i La « a (jy^J ''^^ 

tijL«_«^J.I u^ 3 1 <>■»" i .ill 4JjL»JI jlj^l f-loJl («-&f ,Jj«Jj -(«io 25-15 (>_i La 
■ aj^ llj 3_^julI! <_sLJVlj S-ls.Lj.jJ! <_sLJVl ^a 5-U,„tl 5^ , ,. ^ .*7iTl 
4 fl]£j|j cUjji^lIlj 4jj|j_>J| ^^ ? .l ,^,^-tl i M",^."j i3_j^c.jj| JjI^jlIIj (_gjJsj^i]! 
(^^ cj!j_j_«_L! (_>^-»j Lg-La *)\£ 7c_U-i La-« d a u -- 1 1 (JjIjjlJI ojl^J 3j 'I . v.aVI 

3jlj_>J1 (Jl 5-Iul (J_aL«_a ^^paLiitjl 4_j_t-aL>. i-iLLLa-i I j L*aj ■** i«t_LL«_a Ol ^^ tlaJ 
3jlj_>JI jl 3_ijJaj_ILi 3_jj|j_>J! el ,^%\ .^'-^ jjLu z jj>. VI ^j'—' lIIj i4L>.! J 
^Jl q***K ill y J nil (*1-C (IS m 'J i 1 ,>. A-^. ' rt j ^ VI ^j^« .11 xjLUi tJ3^-i L-a-Lu cLjjL«j1 

3 MM Ml II v2jL«_«jJ.I (jjl JlJJiaJI ^ 4jj£jJ| Jjl^JlJIj 3_t>.L>.jJ| i^LJ^/l 

. (_gj L>o J'v ."it 3 j^jILI. I d-»u , ,,1 1 

(^j-j L<tS (j-Aj •»■ U , „ 1 1 i ,m ,'itl « o-r nit cLuj^jjjJI ? ljj>.VI ( _ ;r a oJUt 
fC-ILtJl (JJ^ p'^* rt /^ 3j-3aILa LJbt_a I J*^* ' ^" ^jlS-alj iSj^Jt-a J-^J 4_La_u_aJ 
i* J * ' Q ~ 0' ^IjJ'j ' I JJ a SjLjLtJI sLjjj. jJjJSLjJ I CjLjj" i ii U j^c j LaJul ^j'^'; 
^j'— « J (_y^ j i"i"i ij JLi-l *m (j\j- i n"t ^yfl L^ol Jlitjjj/lj g|j i nn i"itl CjL«jjj>J,I 
JjjJI aJ-tb Cr-^3 'LJ* • "laj j . ^.nj Ljjjjj/J (jLuJj (jJjVlS 4_ujjl!I Jj jJI 
4_^LLaJLj ^L-J-l' ^-tJr i n J 3 'j j 3> I * J * ' ^'**" Syit ' gaJI 4_j£LuI£LlU ^yuj^l\ ^9-^J 
(jl (S-^JJ i4_«-j^Lo jlj_o (j_a L^Ijjj/I (^^ j^ajjj La ( _ ;r l^. ljLaa^.1 4j i n g i"ill 
^j^ 31 a Ul ^j^* > L^j^ mi i Sv-Jt^aJ I (^Iij^ojI I j * * ■ eaJ /^Jl ^ j i n o mJl CjL«_<j->J.1 
4ILLJL1 tfLjJ.1 jr^ir in" (j-3 l_£^.L»o OdJil dilj «ji L^il VI 3_t>.^J > ^a]l 
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ft. ;i,i m mi 1 1 &3IKJI 

jJiJO 4 J I na ."ill CjL-cajJ,l (j-O JJS- I pJJ j^C <i<->JL-»JI ^\ (J <T~I M (jl (J^J 

4 * mi 2 1 (_p ^j -^1 . ^.".rtl « aoJJj ^ se La ' ■■ * I 4 j i no Mill CjLiu-_->J,I (jl (_tl SjLtlu 2 1 Lb 
JL>J,I (^ *_23 CjLj-jII Jl^Jal C^al jLa 3 i^iU.1 2 -»jA,^ll ^le U^, „" ^Jjl\ 
La (JL>J,I I JJt ( _ T 3 jjjj Vj i4jL>-j^ j"I i^oTLal (^LaluVI --i_La.mil (jSLaj i_gj.II 
Lcl < Mil jl Ij_j/L_a Lcl i Mil f-aj-JU TtJa^u ^Iz. lL-lSLcJI pLoji/VI jl£ Ijl 
t \ g \ . .*-." l^-" ^ * U) 21 (_JS (j^a 3 SI flj i ■■ * ' (_----£• d - * 3 -*-- 4_t-£"'LU d se j d ' aa 1 1 fl 1^ mi" i a 

4_jjULa d se_La ' ■■ 1 1 CjI * a"r alt 4_uL---_i V 1 < ljI^j>J1 {jja «Lt-aL>JI 0JLA % i" »"j 

dJI_L& (jL3 j^s-l i_^jL>- (j-aj i L&j-^j -->-!-'--' La*"""^' (J-J-* - ^ CjL-o-t»Jtl fljjLi 
( _ T 3 ^JiLajJJj d -» U , „ 1 1 4j nia Mill CjL»-aJ>J,l ( _ t 3 CjI jj! i ntl jl (j^iSljjJI ^j*- 1 *.' 
-ilj-U JjLcoJI 3jIjj>. 4j>-j.S pLajjl *_a Ij_uS jjLu -» U . ..t 1 «_aj>JU S«LiS (jl 
4 j mi a Mill CjI <<•> alt 4jjJaJj! i_i_ilj^-JJ I i" Mi^LLa *Lul Li-ilj jJLfi ijmVi n"t 
3j1j^>JI CjL>.j_i (_$>--' i-* '- 1 - i J---- t '" ' ' ulxu a-ajs-Jtl (_>a 5 Sa S d 1 1 3jlj->JI jl jJLa (jl 
' " ' * " " J I I a-lSLa dJJj ( _ T JLcj i«_ajJ,Li < U j — 1 1 jj>J|j sLuaLtl 4je _^ i eaJI <j-u 
(j-^J i^-a^JLI S^Lol '"■ L^aAse tl a 3jlj->JI (jl jJl£ -i'-ijl ^ -^-f"- ' ^* ^J'J^^ ^- > *J-' 
l_Ua_j| i_£-SjJ sLi^Ltl 4^e_Lflj^aJI •» La i oJ 3j_uSLtl cL-a-l mi a II (jLfl j^i-l i_j_iL>- 
4-3.1 i ii a «_a l_Ua_j| L-Oj-La <- i i nl_ LLj I J_it (jl dJJ j Sjlj^eJI (jl Jl^3 3jl_jj ^1 
(__,*! tl ' " 1 1 S j j La ~ U ■- 1 1 aj 2 -»U , „1 1 Cj L»-aJe-aJ I (JL3 dJJ j w I c J >■- La i ■■ II 
I j j a r-LlaJ (_yi!t lilt (_gl ' I j j mi'i 2 , >■ A 4. M I Sjlj^aJI CjL>.jJ w I c (J_a_«JJ 

SjLjJLc ■ " 1 1 <Li_j_La3 (_5-Aj i2jj___x £Lj>.jJ 100 (j a J— 3 1 3jIj_j>. CjL>.jJ ^l 

«L>.jJ (j_a (j-Lcl Sjlj^s. CjL>-jJ ' _■ I La " ~ (_ T ^iII '"'I S j j LaJS II (_ r 3j . 4_a^a j 
CjI » a •> a tl (jL3 4_Ua_iie_La JojJLUs (_yJ^ jLkj /TLj-iI ''II-**""' jl (jLAjLtl 
Cl'L-^a^-_a a! jL-r" t nl j-a^/ 1 ' 1 1 Laj I j I g i ga *■ < fl> ^jwa j^uSJI J S aj d -^ U , ,, n 
d j mi a mi tl Cjl_«_a^-»J,LS '"'I ^j .U"tl l jji c-jj tl I JL^J 4_a«^La j-j^I tiLH-*"' 

Solar Concentrating Collectors :ijijH 4a^JI «iila«a^|-W 

CjL->-jJ ' • I Lajj (_yltl '"'I ajxLaqJl (^^ SjijJll dj mi a i"itl CjL«caj>J,l J ml i n" 
(_J3 L^Jl a»"n nl (jSLaj 4jI 7-_UdI ojI (j^ 4_il («tCj (jLuiJl «L>.j^ (j^a (j-^' ■'J'J-- 1 * 
CjL>.jJ j;<-' (_L>.2j . I ■-*■_' i 4 i '-*■ a **■ * 1 1 Sjlj_>JI CjL>.jJ CjI j '"'I ajqlalJl 
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6Jb-Vxll oJlbJI Up^Jgj^J 

I J_A fj 1 c JjJLLaj /^-Ii 4-d-uall ^JJLj LlA <j-aj (^u^ «L>.L_u_a (-r^ O " a '"' '' 

«L_j_i L»_j 2 1 ( j1^_>J1 j < cu S3 zj i3jSj-a Cjl_*_aj»_a L#jl_] Cj Lt-aj^J, 1 (j_a p3-^' 

jJl*-£5 q\ (Jj 5) j « i f) <L>.I i na /jj-1^. tj " a i"itl d * Mit j-j£j2 /^Lc CjLa.ajsJJ 0J-$J 
iSjIj^eJJ SjJsLiDI <La»l i nil ji ir-i (^-uiJ pL*jI/^L! J j-5li '"II ■» U , „tt cL>.Ljla 

t^jjsj i ,m ."ill p| t i"iVI J_jSjj (^^ajut (j-2-><-i SjijJi! cjL*-a->J,l (jla ^LlILj 

•» La i "II sLs-Ljla Jjifljj Ij-jj^ L^xiae-i ■■"' -ilj-U JjIjjjJI 3jIjl>. 4jvjJ «-3j (jSLa-i 
■»■ U . ..It 4jLfljj_tl 3jlj_>J! 4^>-J-5 ( _ ;r l«3 jj>. VI <_uL>JI (j-a (jSL!j iSjIjjxU jJsLill 
Tela ■■■'! (>u Sjlj^JI cljLa-j.} ^ 3j^' -^-0' U> '"" "'^ fl*-iiU JjS'iiiiU 
(jl_3 IjLA (j^J '^j'j-^' (JLfljjl (j-a JJJJ i_£J-!l J- ^! J-*J 4-La-pJ.I «I^>-Vlj 
SjvjJ «_3j (jlSLa^L 4JI Oj-uI 3jSj_U CjL»-a->J,! (jlr Oujj>.| C?"^' Vj' j: ?-^' 

oj_a JiLa (j I <*j j-^' J' ^5^° '^J- 5 500 (^J I J*, u , ..lj 1 JjIjjjJI SjIjjs. 

I j 1 1 11 1 4_K_ijj_a JojJLUa ( -5 i^ J^*-^' TT^i O^- ^"^ O^ 'LlILkJ! CjL>.jJl!! 
tljIjLiJ! j-tit-Lj (>SUj La£ i4iJljJ.I 3^1 LiaJI iZjLlajtJ! ^ L^-a! JLa^L-ulj 
.4jjLj^SL!! SJsLLaJI r'LlJ'if CjLLujjjJI Jji i"i"t ^J& L^a!jiitl<j/!j cLII jl 3j^j ,'.-,. tl 
pi * mi 2 I (j_a V! '^"" ■■" 2f L^_l t SjSj-ll Ol « a"*- alt 3j-La_U ^j ^ il ' ea^Jl ^j-a 
SJLs. (^ SjLjLs ! j (J-ujJ jj' a j uillll pU uiVI Laij . - La 5^ j_JuLil (j ma uJI 
MS ^j-a JLloHj-uj /^i' <L3eJja-mAl *l J 1 u a i"nl CjL«_aj>J,1 ^j nN « ) iCjL*-a->JL1 £JLA 
j_3a^Lj (jl l_u LajJ CjL«-a->J,l aJJb S^LflS SjLjj (jLa dUjJ L«-JJJ nj1_j£. LkjI/^ I 
^ 1 .ia Mill pU miMJ 3 1 .i^btJl Ltjljj>-i tllj^tjj (jl (J-oSLj La JjLu/jJ! (jji I jj'a 
4j>.L>J1j 4J-*IoLlL1 pi ♦ mi 2l jj-a 4_j_aS j-ail /J-lSILi uJJ ^j u a i"itl <A£jj>. x-Co tjLt_lJt_l 
CjL«jij>J,I iJJL^J d fl 1 »" II 4_j^- jj jjSil I Cj I J j ? »" 1 1 (j^s JJJJ JjLu/oJI aJJb ^j\\ 
~4ju\ 1 nil 1 " 1 1 j La « 1 1 (j La 4ja_LliILij iL^JdLiS SjLjj (_L*-^ I J Ic t;r ic. V 4J| j^lC. 
jj_i3 (jH-II sLaJj^UI CjVI a *~t uVI (^ SjSjJ.1 CjLl*j>J,I J-^ajJ tjl (_, 1 W< ii" 
• OljLajJ,l tfJL^JSj^l irVi^yi 4iKJIj3JLaJLll JSI uJ,lj 4-L>.^la-iSaJI ilJ I Ji-Lajll I 

-.^jt SJ^jJ.! 3jina i^.tl oLlajJ,! (^a 3_u-uL-uV! slJ^-Vl (jl 

3_«_Jui (j n^ < _i jjjjj (_gJJI J-Aj '(j ' "a Mill pU miMJ (jj^LtJI ■- La 1 "11 -I 
(Jj-La mj I c jl 4_jjJ_i 4_La_2_i ( _ ;r 3 Ltj-pjjj '^^ 4ii3L<jJI 3j_ZuLl1I jm i"itl 
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ft, i ui null I OvSlKJI 



C-LuiVI Jl j"~ii,iLi aj2j ^jJ! jjfca i,_ySjuX\ pLuijiU (j^sU! gia.mll -2 
[ J-il i u II /j-J] 4_L"_i ja-> (j-*J l5jl>-~"-^ J^H^' ^j al ' ^**'^lj ^j n\ ♦ fU ^ino Mill 
j^j-U (^3 J-2jJ LjJJ^ !>K mi (_^=U! 7c La mil JieJu 3j)L«JI ^j iJmt in* -ilj-U 

.slj-U t _j_51 i .I II 4_l^ j-«j t-jj-c-il J*C i~i jiitlj jJa jl (jjiSLkJI ■» La i oil (_gj^-JI 

.(jj»iL«JI •» La i ull (_gj_^jJI JaiJI (J_jia Cr^ ?~^£3 ^''S" T ' ""' 
(j ii a i"i tl 4Sj^>- f-pJ <-^- «i*J (JJ«M*JI •»■ U , „tl 4£jj>. ( _ ;r 3 /aSLajJI jL#>- -3 

~U,„SH (jj£j .(jji^LlII ~U...tl j^ic JaJaLJI j-uiLXI pLuiyi 3_u^ SjLjjJ 

J3^-) I j tJaji * (jl («-£.j) >jl5JL I p3-t-Ii (j-^ SjSj-ll CjLjL^j^m foJajL^ ^—b d i nSLatJl 

2\ljU ,„l ( ^ j0 Ujj>. jj£j ju£ i Parabola ^alSLU » LaJLJl JSLi jitljj (l-»U,,. « 

cL^uSLtll ■» La i uV I jj£<J 3jij-tl CjL«jt>J,l (JK i"il (_>-a*J t^$ ~°J^ iy" '*j^ J' 
- ■ *- ^j n o Mill d * mi! ^j nN *" ijLt_iJtj 4_Ljjla cLajjiaj t— *3j3 d "*■ La i ■■ rt ulj-a jj-^ 

.4 ,„ < ,;U a^SU Ji"- i , „ U (j^U! ^Uintl 
3_4jMII jIjJJ JLjjLL^/I 3>^>ll 3j ma Mill cjL«^J,I 4^l_Lua <. iIU""j 

■» La i ■■ tl mj I c I j i a I i -»"■ a I j jjjiSLkJI •» La i nil (_j-l^. <Lj i " a uJI 4ju~/2| (j n'Ctt 
^j n\ f j^aJU ••*»•■»- * jtlLalu _M^4-a ^j^i d i nS L*JI yt La i "^1 » * i aj till]} ^-i^j .j^^-aLU 
I j-ifc ■ ^j a " -i II f I < mi^/I 3-J-a-£ J J I 5 " J 't-*l i ■■ H u nm uJI pU mi VI -i La » a 
■» La i "II ^^ sLaJ^Ltl sLuj/JLl^JI (j-ajL^iiJI jJ3a"3 (jl Sjjj_Us ^1 IsLUsVLi 
(J^Ja /^l^. jl ^^JJ^J 4Ja^j /jjA^ d i nN ♦ ill d ♦ mi 2l j-o^j (j-° (j^-a- 1 ij^ ^j^i^Ltjl 
g"i ,a "M (jl (_gjj_j_UaJI (jjt3 jji. I c_ljL>. <j-aj • r<u!MJ.I f\t<\ irVill u. 1 1 n-> - (.gjjj Jaa. 



(jlc^ 



_aJ td i ,iS ♦ il,1 d ♦ mi^/1 /^au *~« 2 «LaJ^La j^-ajLt-aitj (^^aLII ■*■ la i 



CjI ♦ a ""J.1 JL^tlLjj . l_2_il_t^ _}jj I o S cLljLSIu V I ■*■ La i ■■ > I i^ajl LaJej jLLalu 
4_uj/Lj/2| i^aSI i-aJ*JI /y^ I ^*Ji^ udj"i mi") SjjJLc VK mi! Sj^jJll dj i u a uJI 
/a ge m j i^-jj/jJI^jl /JS Mill t^p* (j^ 3 ' tuoiej L^JiSu Cjul^jj^JLI ^j^s p9-^ll l^-l 
Lg-jJg Jj ,^^tl ,j£_aJ (jyjJI (jTj i a a 1 1 Sjlj^>JI 4j>-jJ jl i_3^to.VI I jut (jx. 
: ( _ ;r ^3 Lcjjmi 3jij_LI CjulajJ,! (JIs miI jiiSI Lalj ij^s-l (jJj j_a^a (jjs i nl'i-ttj 



Compound Parabolic Concentrator :mSj^I j^j^' tym^mii d*^' ~~ ' 

lf\ c I La 3 (j_o t_tij_ll j^j-ll ^ mi a Mill )> a 7" all (jjiiL«JI •» u , „tl jjSJij 
jl 3e La i ■■ tl jl JUt (j n'C < jj i^al^HI «Jai!l JSLi La-g-La Ji -^itjj jj^JjLallo 
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J£ J-^_' (j-daj. (j-u Sj io i^aaJll 4jjljJI ^^-Aj Acceptance Angle Jjjritl 4jj!j 
^j^ jLU t— 15j.1V! •» La i ■■ ( -5 i^. jjjjLxj 4Ja.SJj > <i-r oil (_£jl«J! <_Sj_LaJI <j1-! I i j * a 
(ji (j-o 3jjljJ! i>J-A 4_uuti f-J-oj '(8) (<iJ3j J'C mil ^j^ 3^-£ L*^ l£j_^' Jo->JI 

j mi" m Vj (j^LU cj^jJ^/I ^lc (_>uSL«Jj LgJ}L>. JaJaLJ! (j i no Mitl pbuiVI 

La ! jl <U^sL>. (j ii n mil 4Sj^>- ? j~~t (jj»SL«J! •» La i uJI 4ij^>- (_^3 (dSLajJI 5j_^j>- 1 

. t-J^C.- ( Jy-"' ^L?^jLj *_«->JU 
<l ihiIj i_Sjjlj La 3jij_U jnaa mtl CjLlajJ,! ( _ ;r 3 ^ i jl I Cj!j_«I/J1! (jjs 
4_lLc i U ^ , ,." ^Jjl ^j.uSLjlII ^-La-uJl » La S a *L>.1 i na ^u ^ ' uuil (j-Aj j-pjUJl 
4_j_Lc i U ^ ( .. « (^JLll ft i u -»JI jt » lo—u^M » la 5 rt 4j>.L_u_o ^—11 q u a mil d * mt 

4j>-jj *-3j ^LCo^Li 7t ual I <iK 3 , mill ojla i.-i«ii~jl Li£j ijjjiSjtill pLiuiVI 
pLvuiVI (j-o j-j^I 3_ui^ j_i^jj j&Ij 4JI L*i!j ^Ir ? cjL>.jj ^l JjLtaJ! SjIjjs. 

(_& j-pjUJI d 1 1 ii i tl)L3 c_£jJJ jSj-U ? oiill d 1 1 n iluj iSj-jJLt-a «L>.L_u^a ij-^" 
4J^L>. jj-a (j ii n i"ill 4j>jI/I (Ji.jG i_£J-JI (j-u£L«JI •» La i uJI 4^ej^ 4j>.\ i m <luni 
OJLA (_gjLtujj . 4J^L>. (JjLcoJ! j-4-i i^JJI t_i^-u^U ^^LaJ! » La S 1 1 sLs-Lt^o ^1 
/j I c |_aj_jjiia (J_u£1jl!I •» La i lAl (j^i^-H (jlijJaJ! (jlj 4-3 1 i nU (J^is d j i nitl 

^j-iJ-xW t_ij_Li2l_i (J J i" i n_i 4_iSjJL! SjijJi! CjLujijJ,! -i j a I i aj ^j'^'_< (j£ 
J-a^t-i /^j-iJUt-a * j^jj t 4_i^ J-a-i £i^Jl jj-fi pj-aja ^-jvL^-j * )^-ii ^J-il i nit J_aL>J1 

jjt 2lc.j^II 5_l>-L>.3JI (_4jLiVI JUt'ml (jjj L^jL^llj i«i mV m" j!jJ.! JjLJ! 
(jl llLI j 3_i£!_aj5 5^>-jj J^l ^1 Jj i^^lLllj J_«_r>JLi 3j!j^>JI JL21JI JjiS 

^^ 1 c ^— j I i t uj i^^Lo - la i --j ^—Jl TLUjej fjj i^i^IUlj J-o-rKJu 3jlj->J1 ^Jl 2j il 
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ft. i nil n mi 1 1 6*sUJI 

i(8)^j J*s miTI ijr a Li^ 3j-j1 jJI (JSLtio (j t'<^>jjtl\ dcLLaJa JJtHjj 3j-*JU1 Slj-tLi 

1 g j a O-lTlj «LjjJ_j «LLaILi (^lc (j-u_<j_iIaJ 1 d-t-tTo t J-j£jJ1j (J-uSulJI ■»■ La i ■■'! ^J-^- 1 

(J_<i^t_) *—)j_j_)I «u^L>. j-4-ij ^j-uSLt-Ul pL*_ii/2fl jali ^" a 1 * (*3-2j ^^jS ajul>- 

«L>.Li_u_a x_a d_ijLSJLLi (^j^SJI ^-iaJ>J1 *_LaJLo d^i mja jjLuaj IjJiajj iM-jL-*-" 
j-j£jJjJ1 4-j-uiJ (jL^ (j_oxuIoJl «L«_iI/l 4-iic i La a • ■■" (^Jul (j_uSL*J1 ■*■ la i ■■ II *_LaJLa 
^Lfcjjjj a 1000 ^Jl Jj^sj JL3J IjLa. 4_>JLc (J_jSjCjL(ia*J,I (Jj> fjill I JL* j_y3 
CjLj-jJ (^JJ J_il ,,i tl Sjlj^- S-^-J-i J-^J (jL£-aVLi '*iLfl <>j-* jj^pJI 3 J ilit 
*L>-jJ) pLijjV lj_Lajj tij^la 4j>.jJ) 1000 ^^Ij^s* /jjl J i -»" 4jt^jj_a SjIjjs. 

2j^l ;,^tl cj LJU-tU j Ue-J I t-LijV ?c-l^aj cjUajJ,! jjjo pj-JI I j-A (jLa 3jlj_>JI 

.^uLj^LII SJsLLaJI jlJ>Jj 

pi * mi VI jj_a 4_iS_4-4 4_ui£ j»j£1 (Jl lSj i ■■ * jug mi'1 4£jj>. *-J-<-l CIt-lJfc-) ^j-uSLjlII 
,— lx^a-flll j-jjuJI f-fu-i jj>. VI jL$j>J1 ^3-^-1 L_ <a— La_i 4_uaa_u1 j,iq Mitl 4£jj>. f-^£-i 

j-4-J Cuu <-_)a_i_itj udj^tlLo (j-uSLc ■»■ La i ■■ (j- J^J"^ L^J^™ 1 ' f-* 1 ^?- CJL^-*- 1 

^LlJI ^t U ,,.n ojS^ . (8),<u3j J£LAJI ^j U£ ^jJJ! JaiJI J^ <>l 

(j_a 4-S-ll i u II ftjl \ miVI ^—b I o Sg ' d Jl a La i ■■* ^j-* O—^ u^ '"" ^t^JJ M *^ ^ 
i_jjjjVI (_5-l^. 4laaL<jJI 4j(ji2l j_iS_pj (JjiSLkJI •» La i "tl j^jJJj SjijJLl CjL«jijJ,I 
4_j_aj_iJ| ^ ,i n ."ill 4Sjj>. ^-JJJ C^tj ~ La i "tl IjLA ijjj^tjjij iJjLJJ (J^L>JI 

Jjtj 60-20 jjl-J ^-° *^l * < -JtX' (j-O pj-i-l' I JUt (_y3 j-lSj-ltl 4jjjlJ 7-jIj_u 

-150) Ja ...j"tl ^Jiil ^ Sjlj^. v2jL*.jJ) ' _i I Lalu u ^l\ ■"«! agjlali! Jtiuaj diljj 

. (SjjIo a^.j j 300 

3x.j^aJ*-a J <n"i i ii" ( _ ;r ltl lLIIjS SjijJll CjL«jij>J,I (2h° lX>**' (Jl^ i"il i-LILlA 

^ La 5 * fj I c jn ■! uj tl d ♦ Mil jj-uSLjlj I j*j »3> (*9-^ C^ 4-3&Ja-mJLl Ljlj-ll jj-* 

4 mil ' a I **' se J ij d «lj La i "I ' a > * * jl 3jS ' a i a * /)S mi jJtjj (j-tJl J I ^Ijj3^ 
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t_t£^JLI j£jX\ ^yj.M^All j-«->4 



j^jJ.1 i£>**Xl £^" 



jSj-U i fl-UaJi x-n^cua 




l}£jX\ iu^rM oU^JI :(8)JSLi 
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ft i ii,i m ii, 1 1 &3IKJI 

4_a-l i ii a (J_l__u (_ll t^-ij^ ^3~>^ ^ - ' " q ' C_L*_a_r-_tl A J rt I _--J (jl Lulj 
-» t-. ,„ II £j_a 3_>j__L-til 3jlj__>JI 3-J-o^ Jjlii"! lil! jj 3jlj-.il! JLsL-JI •» La uJI 
(j-sLU w La i ■■ II 3jlj__>- 3-»-j-- f L-ujV 4ja-JjJ <j^-!j -La-p*-.! j->JI (_-JI (j-aLU 
•» La ■ " II jj^_j 3jlj_->JI C_L>.j_> 3j^J '-. ' ' ""-^ ">jlj----!l (j-a 'Luii J S _u 4JLa 
JjuJLi 3jlj-=-JI (jl I ^' a 3 K i^i a (jlr t_JjuJI /&1j V 4JI.3 I j-JJj " La j >■ II j->Jlj 

. L^Jj-L-ta Jjiflj (Jj-=e-! Jj 
*L«JJ 2 La i ula J 2 K Mill _>JL_. (_,lr 2_c.j__ L IJ 2 j i u-a Mill C-L*-a_>J,l i___1*-uj 
2 La i "Ij; dilj jsuj J isl^gJI _$---J -U^Li- 3jlj_=-JI J ii" u i_£J-tl i_£->LU -La i uj.ll 

(j_a 4_Lj__taj c\_L__2_a 4_o-L>.j d tljl,-. , ,.l ^ji.lj (j\_____l_ (j^aLr-JI * Ijj-t^l C o - l u 

(jl_3 plj-oJI (_y£ J I SlJVI (_,lr ^j JaJI 3jJ-_J 4ja_jlij iC_-_ jJI C_l!_ (_y£ slj^JI 
4 ♦ Mil tJO '^J Ai-al SjJLc ' a a « 2f ^Ij-gJI (j_a -Lj_-»- L>. jj I d *ljl,-. , ,.VI i_jj__u 
7t a i ,n 2_ i _.j__ L I,| 2_l>.L_>.j\JI 2\tjU,„Vla tlgjj.b (j-=LU g-La-uJI ^-Jl ,i a uJI 
3jlj__>JI ^J' _jj *l *_La_i L^-lSLl (j_ol_U ?e La i uJI (—Jl (Ja___5aJ__ jmi i"it1 d * mi2 

• £jU-JI ^1 ^Ul ^W-JI (j_a J^JL, 
d i i n**(N U 3j1j_>JI (j_a Uj^>* JL-1-L. 2f -L__j_(_i.l CjLt_a_rK.il (jl /^-_*_i V aJ-oj La 
(jl (j -J-U J i _________ (J_a_=-JLj 3jlj_r-JI (jl J S a I <- i. i U"il| jo_u 4JI (jr----; (Jj 

fdLj J .p I * mi Vlj (J_u_oa_Ul ^ La i ul aj l_^_ijlj__«- (_>---»-i JL-L-U 4_ij__ul C_L*_a_>JJ 
(Jj_i__> -Ua-Sj J_lC ( _ ; __>.L>.jJI c_!^j_]^(l (_ ; _i5j_La J_lC (J_u_a j_l! Li 3jIj__-JI (jl JLai. 
(J_l___5 j_jJ Li -Po-Lall 3jlj_r-JI 'Lj-aiC (jl j-lC 1(JjL__lU J-aLr-JI -_j^j_iVI TTjIJ-i-J 
2\ljU , „VI (j^j 2_jj|j___JI JjIjjlII i"i I ot'ii ,il La Ijl 2. i^i La- 2 Ijl^ (jjS-. La 3_)L__ 
jJu-aXI j__. p Ll__jV Li 3jlj__-JI (jlj_a_5 w S jj l_D JlJJ ij^yjjjtil -_ia_L_Vlj 4_L>.L>.jJI 
w I c (j ii a i"i II -I »i"ii (_;__) (j u-C < ij La (^1 5__L__sl fl >j 2 a 1 1 Sjlj__til (jr ___ ; ojJI 
(j_._Sjt_Vlj pL«_i_.VI -lU , ,,lj i 5_>a_a_m Sjlj_>JI -Ll-co- ^-LpJ i4____i_ (_j_3.il pc_La i -Jl 

.^Ul ^- Uii iII (__JJ Jj-al^JI p_U_i)fl -U_j_. (j-a - /20-l5 ^j^UI ^- Uii iII ,>_ 
(j_u_J *I^JI (j-a 2_cj_iJ.I -U_».L>.jJI 2_i^j_i5U w iljU , ,,VI ( J£, ,"it| jl_£_i-| (j| 
(j_a 4-a.l i -XI 3j_>.j (_----. )«--5l^JI J__i____JI J j I " ^1\ i_3JL^j (Jj Lulj-____. Ij-al 

J_j_i____JI) L^_u_iL>. (_----- i-Laj-. _--j| i___>!M--->-V 4_a_uj 4_l>- Ls-jJ I -b^jj^/l ■-. U , ,, 

.(^Ijdl ^- Uii .tl (__J_i j'lj-i-lj c-^-jL-^l g- kx-J I (__J_c (_5^JI 
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6Jb-Vxll oJlbJI Up^Jgjij 

tijL«_«^J.I ujjit dJJJL^ SJ^j-LIj 2 -> U,,.lt 3j,,iqi':itl oL«_<u>J,! ^ La£ 

Cil * rt >JU <?J_-£ ^j^ * 1 fj d 9 t4_»-ji mi -n j rt I ' *-«"j ^In miI Sjlc ijJLuk <ii-^ >HI 
^j q « xl I ^^ Lalj ijjs. VI i_Sj_LaJ! (j-a t-jlxjj <_SjJa jj-a ^^Jjti! t_j^j_iVI (Ji-JU 
Jui-Lj dJJj_ij i 3j La II (j-oAj (jjs r-j^ejj Ji-Jj ^^JljiJi! i_j^jjV! ^La jjs. V! 

3_ 1 ^>LU g. 1 Vl (dJjsLuaj ' kbatJ iil!jl£ iS-ls-Lj-JJ! 5MjU,„VI Jib JS-i 

: ( _ ;r a 4jtjLiJ! fi-ial LalJI /«jtlj i3£,j_iU CjLk-«->J,! ( _ ;r 3 
(j_o *_«->J,l I jut OJ^-y : UJ-^H?"^"J^' ^"MjU ,„Vl jj f>ill J-«->>il - l 

^j^N t i4_Ltis_i_uj -i'j-Ii Jju-oJI (J_aj^_) ^-jJUt-a i i^jjtj (j^p*L>.j jj-***' ilaia i ■■' 

^j n a miTI d * m 2 ?r o r n i (_£JJ1 ' fll a uJl p 9_ul jj-a fi ^J :> •J^* 1 "^ fi ^P fc '- > •j^ <d JjU , ,.V1 
I j -> U , „ w IU,'a 3_Ji.ljJI 2u>.U.jJ! 3JljU,„Vl Lai l( JiJjJI ^1 jLiilL, 
3*LoS f-^J-J LoLilj! LseJa-m 4_La (_L*_>ij (_^lll CjIs^MJaJ! JLs-Li (_jj>.jL>J! 
LAj1Jlj>. (_£ (JjjLss—ljI jj-a (3ri-^J ^"3"^ Cj_uj La-Lu jug mil d * ml ^j ol ' •**■**' rt ' 
*l_o^J! ,j-a pjjij L$JLa ■j-w'iljU , ,.VI ,ji_i 31 1^1 Loll 4^1 molt 3 1 1 nilLij i^l-^l jjl 

• rjLiJI (j-IJ 2uii.ljJI 3MjU,„VI ^ J^i-JLi 3j!j^>J! JL21i! «_ii 

7^a_L) 1 ^ < * j 1 rt ^j^SLi Ot_tJtj 4_lL>.1 Jjl d j| aja 1 ■■ 2f I ^—3 ^—iJLt-a * 1 5^- 1 ' J- 4 - 1 

jiiti i3j1>.! jJ! 3_l>-L>.JJ! 5MjU,„Mt ^ii.ljJ! ~U,„tl ^J^. ojIU (j^UcJJI 

a j 5 I 4_j_L>.1 Jjl d Mj U , ,.\1 I ^.jLZIjzI 9c-La-uJl /jJI jug mil d ♦ m,| jj^t-aj 
^jjjL^-dl 7-oJ £_!] d iljU , ,.V1 j] j^>. jo^ J 5j *" 3jIjj>. ^—1! L^Jj^oj I ^ ' gal ' aaj rt ' * 

3jlj^>. «t-^>-jJ j-3j (j-JJ lS^W '-*- a 'LLi-l j jU! (JjLcoJLs t_i^jj^(l ^1 j<u <j-aj 

,x_<ij>J,I I JUjJ Iji>ij^. I » La a " Ajlij (9) jcJSj JSLuJI ^ iJjLcoJ! 

j_<ijJ,! I '< a jj^'j tSiJL>-)jll 2,^-L^pl ^*»i^u,„Vi j\ Aj At i « T«.ti -7 

^-jjjt-a * H^- 1 ' i-^J^L>. J-4Ji^ ^l^Jl jj-a «Lcj-iaj d '^' a ■"■ «Lo^L>.j 4j| aJa i ■■' ^j-* 

pi * r<ij\j 4^>.1^11 4_jjJulL1 cL*_Laj-aJ1 ■*■ la i ■■ /_yiLaj i4_u J_»_a «L?e_Lflj-a ij-^- t ^-*- t -*- a 
pi * MijyiJ cLt-^Lt-alLal S^LoS ^-^j-I LuLaHjl Lstla-m 4_La Jjt^t-i ^^LLa_i j-nm ilitl 
ao2j 4_o*L>.jj1 ^ )l aia i ■■ if I jl Jl>. jJ^L^ ^j n q uiJI d * <"it JJJ^s JlIjl£ t^. i n rt i"itl 
^—1! aj jj-* iSj^J--*"^ J^H^' Lr^J 3' L^alLal * fiL^_LQj-alI ^—jLoILi Al ■*■ la i uJl 

3jlj^>- 3^>.jj «^_j (^Jl (^jJj i_gJJ! j-a^l '«Lta jUI ,_L1I i.itla ^judl t_j^jVl 

.«_«j>J,l Ij^J LlUsj^. I « La S " aJi2J (9) /a^j J*C Mill (^J iJjLcaJI 
J(l<1i n" /jy^Ji «Lcj-flJJ d j i u <j uu\ CjULJi->xX\ jj-a ^jj>.1 (CJ-aLt-aj edLLA 
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ft. ■ ■■■ n mi 1 1 &3UJI 



A- 4 




3jl>-!jJ! 4jjvL>-^JI 2MjU,,.VI j^*j pj-iXI f- 4 - : ^-^ 




ij-Ct-LV Lv jJ I (j-Uj! iiaj-u V I gj f-j-ill *_4_>J, 




SLijJXI 4JMH.MI djLLc^LI :(9)JSLi 
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(Jl m"i tiz\ 4ju\-lm i." 1 1 njt L#j| j_lc 4_uJLkJi! t_4-uLJ2l (JjJ 4_o~L>.j i_>-uLil 

jl ,-*ij o ■ all )l Oljl '""•' (j_£. A a -wl— (Jl 4_j_lL_oJ1 t ul^j>J1 ^j^* > jj-fi ^iitj 21 

3-CjjiJ*-a (j_o SjLkJ! ( _ ;r 3 (jjSiij pj_iL! fj i .1 «a i"ill «_«j>J,L3 i4_lLu>JI Ciljl j"ir VI 
V OJL&J (cjLcJj^) *j j i a 3 CiLal i ii a L^JLu J i a aj < _ ; JlJI S-Cj-all <_4-uL)V! (j-a 
iLoLaliVI r-jia.uJI (jLaiilljJj 'Ut!^ JaSLuJ! ^inHMitl fL«-<i/V! ,jjs jLloI<^j 

i«^u>J,! Lglj '^'jt.yill ^^-" 4j>I mil (jic JalLJ! pUjiy! J£(3-o Ju^lmj V 

/jit 3_c.j_>m 4j|jla i "*»l Cj-uTu (_£jjcj d j ii » 1 1 tfJLA Cr^ t—"^" 5JjLa-a (^J 
■*■ la i ■■ VI «lca_$j?e_a (jo^-J c^-tJt_i jjSj-a x_<5_>J, (j_u£L*J1 ■*■ La i ■■' 1 (_£j^Jl i La >i ! I 
jj_a 3 'I ali i uVI (Q_H3 IjL^jj i L^_Lu CjLcIj^ Vj 4-i^sljHa d I m" i nU *UjiSL«JI 

c_ciUJ! Ul ^j^XI j-4*J.1 1^1*'".' cr^ 1 "M^ 1 ^Lu4l cM- i^aLJI £U-iVI 
iSjjj-U-JJI 2MjU,„VI i^Vi.tl cj^jjVl Jl Laj| 5U^;_, jl.-ya j-^VI u i|,,itl 
^j^ * ] I j *<~ r*^-^ p J o LaHI I (_3 4_o_L«_ua 4_jJL>. 0JLA (JLi-ajVI 4JaJLi j y «J ]}! 

2 \lj La ■ ..VI Ji-b (jJ! *!>^J! t_j><-^ (jJI ^jjj jJa ^1 3_LulII o^KiUI 

t_!j_j_)V! JJ-4-1 (J_al_«_a L-S^MJLi-V 4jc_uj Lg-m-flj 2MjU , ,,VI j^uS ^\ LxjjJ 

. 4-l^.LvjJ! 2',ljU,„Vlj ^JjijtJ.! 
:2m lit 4dlft»aAt^wJ ^ljU» 

Cjl_«_a_>J,! (j_a 5j^| .'jit! 2Jj^ii)l f!^J}U 4_fljl mtl <-»!-»*. ^.tl ^^ LtSjiaj 
i_x-lSj_jJ! tixj^>. jj_a cLcj-flllj 3jij_Uj d -» U , ,, 1 1 CjLk-o->J,! (j-&j dj i ii n i"itl 
j-3jjJ <j1^a- 3jL«J! (_^3j i l-^lo (JSLI 4_uj/JlJ^JIj djuUII (j^ajl i.aj«j|j ajujjl^u] I j 
2 I j i .ijJI jl_Lli.l d jlr (jLa (Jula i_3JLA 2j-iLj-I tjl i n'tVt aLoI jLo. ,j-a j^l 
L^l^iL ajuKiMitl c2jLjlajJ.L3 i ■ -> j 1 La 1 1 (_p=>«J! 4jJL1I 3_J|jtAII tljl j 3_«j>U! 
(_, I r 3_jj|j^5* 2J3LU ^jJ! 3 j i .1 <i uJI 2^1 LaJI Jj_^tILi aj-23 3 ii 1" -»J, I L^JK uilj 

plj_il (j1_i sLLUsLa-o J_«_«_J (jl (j i-l " -»J, I jl p "l (j 1, 1 (jr-l V i"ill (_5i^. V^?^ '-' J * 
. 3_l)Lc 3_JL>jSa 5» LaS j >_ialLJ,l (jlajJiJI (jjASeoJ ^ a b -- 1 1 CjLl«j>J,1 
i L^-Llrej (_JiII 4^LLaJ! (j^ajL^ai. «j-LI i— Sjjlj (jl 4jl JLxIl ( _ ;r 3 'J^j^j ^aJI (j-o 

pjj 3_ajji_a jj* ja^II i_JL>JI (jLa SjjIj^JI 4^LLaJ! oVLutl^V SjumILi j 
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ft. ;i,i m mi 1 1 &3IKJI 

j? el . a a 3e * a SjIjjs. 4»-j.} ( -5 i^ ^Jj'j^*- 2JaL!a Lg-^9^ (j-'*"*^ ^ .' J ^ 2JaLtaJI 
(j-tjt-a ( _paj-C 4_i_}LILt ^ 1 ^a lu 1 1 3jlj->JI «L>.j_} 4J3j-*»a ^jl i4_uLc jl <* la 1 ■■j" rt 
l_Lll I_LUsj_3 j_Ls 11—. 1 iiI_LU «_«_>J,I jLloJ _o^e-i (Jjj-Laj! 2j| Jj (jr^ I * * ' '*"' 
4JI <<1 1 11V 4jLfljj_a da j i 1 <•> j '^^ ^j'j^ 5 " '— '^J-^Cr^ *^' J^ e T 1 7r^-"^' 4>-L*j 

^psj-aj I j_a> (jLa 5-tSL^SUI 2JaLtaJI ju!jj ^ jl <L^I UaJI cjLlUjJ! ^ 

jj_c tJlt^E_»jlj d seJa 1 ■■' I CjL*_a_>J,l jjx. j la III jia£ Sjj^-ua 4_uLolJ Sjaj-aj 
4_a^^M_a 3j_£j_tl CjL*-a->J,l j^iSl (2>c '-"'"*• jtl I J-jj Lflijjtjj i3j£j_U CjL«-a->J,l 
(jlslj-C.^ "Lj-U (>lir in* I <L>-L>JI <j-C p K"'l US' li! Lai . 1 _lj I La 1 1 (jlsjJiil 
j_Ia_(J! (_>a-C. LoL2jj ( _yl» ; J I j-a (jLa 2_<Jj_lU CiVI <t*n nVI (jlalj^lj 2Ji3Jil!l 

till J ^ (■■jintl (j^iSLj Vj ^LlI! j^S>iJI i..Mii't tu! J 3>£>U c-jLt^aJ.! ^ 

(jl (^ (Jj dil" Sjlj_>JI CjL>.jJ JfLa rLUJl I fl i*C <u V 3j£j_U CjL»-a->J,! <j? (^ 
■'--"• ■■" Oijjaj 2JaLtaJI (j-a J ■ V»'ai 4_j£.jj r"L"Jj 4-cSLxj CjLkjusJ,! (j-a p^_L!l ! JLfli 
^-3 a^SjS\ CjLiujJII JL«j<1j-uV 4jjLua^Vlj 2_d_aj<Jlj 3-uiL«J! oljjjjlJ! 
A La.fl3eJLa SjIjjs. CjL>.jJ (jt^. 2_jjIjj>. 2JaUa /7LHJJ 
r-Lu! (jJ! 4j>-L>J! jj-p 2 j 1, in Mill 2JaLtal! 2jjIj^>JI oLSjxtalll <jri*> ^ 
(2jola 4a.jJ 90-80) oLlUJI 4a.jJ <j-a 2_lj^Js SjIj^. 4a.jJ (jic 2_jjlj^. 2JaUa 

i jjjjjJI j 1 aLj II j jk> aj w hj 2j<~ I '».^»lt cjLlLuiJI (^ SjLoJI 0LJ.I cjVI m~n ..IS" 

jJl£"l (O-j^U.! (j 1 11 a i"ill x_aaJ,l jLlo-I tt j i aJ oJLa SjIjjJI 4a.jJ J!la (-5 i^-J 
pl_o3jl x_a ^j a a se * J L^JJ^LaS JjLJS d -^ U , ,, t I ol ♦ht-cII gj 1 1 nilu^ .4-*ajt-u3 
(OJ^Lj I J 1 a « J (jLa 3j£j_ll CjI» n-r nit <U 1 nitLi Lalj , 2 ij I U 1 1 3j|j^>J| <L>.jJ) 
2 1 in ilLi j-a^fl dJJjlSj lOLa-jjJI tfj_a> JiLa (^J^ 2jjIjj>JI 22LtaJI r^ul 
j^iLUI 3> iXa-a (-^ I J 1*"^ ' SjUJLC L)lj-a_j jLLalu 1^' «Lcj-aJ,l Cjl tq>iill 

.(_£jj>.2| CjU n*»- nH 
<y\-*-i JU>.Lj d „ J ' a.aj 4_*_olj^ j-aV1 ' 1 1 laj * «L>.L>JI £JL& ^JILa jj-p cj^^ 
«_taj^ A aJa.ll I ( _ ;r a 4_o~LLLI i—SjjJaJlj ^mk i"itl pLujl/VI (_)^ajl caj. jl_QcVI 
2Jl_LuaJlj c-ljS'j^JI 2^1Sjj 2-aJliJ.I clj L«-nJ=-nil 2j.il i^i'i^VI 2 nl<~tlj ^UIaVI 
Cjljjj_UaJI (jAjlj 1 i II * & j j LaJ JlIs lLL! j ^1 4a I i>iVLij 'pjj 1^' U J1 1 " J^Li- 
,j_a pjj J I n ■»" 1 nl j_j_>u (_,-lJl (2 ji*C 1 11 tl ■"«! ^j .U",tl ^£ 2j^L>.) 2jjLnJ(Ji.l 
jl cIjIjlajJ.1 Jij <■ 1 j 1 11 ) jl 2_JLaa- oljLpcV ^jja-Vl plajVl Jjj <2jIjlaj>J,I 
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t_g.il i^i'i^VI (_uL»J! jii-Jj(jt « JL&ilLjJIjjjjiL Vj iL^jj^iI Sjioitl 4j>I mil 

3 nl<~ <-ll ui_3c_J dJJ jj (sJftUI *-4J>J.I jLui.1 ^ Sj^uLuVl JaI^jlI! Jls-1^ 
j-Ja-JI Qo^J fiJsljJI (_5-3j iCjL«-a->J,l (j-a 4-AJlJJ.I pljjVI ^__i 3jlj^>JI SjLs-j 
1>L*J ji-jj (_g JJI JUiill JjsUJI jJt SjLc (_gjl irViqVI (_uL>JI jj^a 5J| imU ^ylj 
(jjj-j J-Aj '<! J ' " 1 i"i ll ajaLlaJI (j-a S^La^U '"'I Sjxlalll -i la « a ^^ jl yc VI 

r'LlJ! (Jjlj 4jjIj_>JI .~il ^j .u'.tl ^jl m" , „\ jLiiil «ljj ( _ 3 -<-uLj/2! <_. cj-i nil dJLi 

a^JLLii sLj^SLii jUjcl^Ij a^mq^tt L>U»J! au,„ij_, a_uL>j^sL!t aiUaJi 

d A I" >, I, I Cj La-uIaHl 1 (_3 <3 (j_a 

(j_a fiLjJLc d 1 i nl (JN ill ] ) i ii**i i U pi « mi VI jl LLuajHal aj ij^>> I * i-lL>. (j»a 

CjU.a^J.1 JUjiI.j/1 »Lal a_iic J*s i'm I jufc jLs La ajikia ^ (_yKJI fL*-JuVI 
.jjiloil f L*-JuVI (jjs VI J j flJ V L$j| dilj l^jal jir" 1 ul (_>£>J-3 (j-a (J^iS *j^>^ 

4_c.j_aiij d-»u , ,,1 1 cjL«jij>j,i (j-u *j j ' *** "*• " ajjLaii /j s p a_jL>ji <>jl& (^j 

L4JU3 j-aVl U-iJajJ w "tl aj*.jjj| <___]! a_JLc a_ijlUll Sjlj^JI 4j>.jJ ,jSij aJ La 
.j^ojII pbufuVI a <j iU (jx. j ta-lll (_>^ij 2>j^jJ.I CjL»-a->J,l aIjLJt" < ul 
^ S j 3 i a_ajj>_a joJi^UI jj inn i"ill *_a->J,l jLlo~I ' . J LajJ 4JI 4-i^s^L>Jlj 

tA\ a" ifrVI x_uao_a 3~. ^ ' N ' -^"i** *'j 4-L L a- t J 1 J 4_UJ_JI t ul aj>JLl 4_LLu-aj2JJ 

1— 1 allaJi, I *-«->J,l £a-l jjj_2j Jii£. jl yC VI (jut-l J- 'J-*^ ' " J - 1 * lP J^'i <j-° ^-?*3 

,-A ^j ,u",tl ^_a J .'^.'aVI j-lUj ei -» u . .. 1 1 cjL«jijJ,I (jl Jjill Li-iSLa-i 4JI j-^ 
■»!"<" L<iJLu ajjia «L>-jj 70 -60 SjIjj>. 4j>-jj (_ ;r L^. a_jj!jj>. a^LU ' . I u™ (_yl!l 

i*LjJL«JI Sjlj_r»JI CjL>-jJ i.I U"" (-ill '"'I ajxLall] SjijJLl CjL«jij>J,I ^j^«_' 
a_culjj j^aVI ' ■ ■ I La j j a da ■■■j" tt ^Jiil ^ Lafj ij^l J I ajjla a^j-jj 200 

. 4_ijsl a 4_lLu^i^j 



(j_a j-Ju-jJI CjVI a »" 1 ul (Jjjj^a (jjs lj-f^ '*> : ?' ^dj'j-^' a^LtaJI J'C i""t 
(^L^lII pJ-JI (_5-II LijJaj ^J La_ia J .>.'a I J'C i"i_i S jj 1 a II OJLA •» 1 ajjj la^LtaJI 
^ll^iinU JJJ>J r<UJ (_ylll a^LIaJI paJ^I jJaJjl JjLi 4j>-LbtJ (_g jJI a^LkJI (jjo 
(_^jr 1 11 "it Cja-uJI (j-a JLjJLkJI ^^^3 4-jSLjj gSJl CjLJUsjjJI J a »"i 1 n"t ^ii*3 1 L^J 
4jjIju>. ajjLLs j^l r'LLaj 0LJ,! (jij- 1 ul (jl (O^Luj i4_l!j_lHI (_pslj^.^U tfLill 
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ft, i ui null I OvSlKJI 



^JJ I j jjj ^" jalj (_^<JI 3 jjI jj j^tl 2 al Utt j_& i<Hg~ i mU 4-oJlJ-" i uj La (j| j^lc. 
CjL-vLloJj Jj i nillj •«• j-LaJI J Lax, I ( _ ;r Lc. 4jI j j-a^i! J) J ta * j J i4jj!jj>. 2JaLU 

jLkJI rljjjj «LlLI jJ~~"~3 JjLlXlj cubLLJ! aj&juJ 3j,„;ILi jjjV! dil j£j 

2JaLU j^JJ r-Llso CjLlUx. L»-Laj>. L$JL3 5_uLij^£LII 2al Utl JlJjj i " 1 1 La -» a ljr £ 
A Ah^-t I 2^jlj -.tl ;-.! ^j.U'tl ^tldl~-\ltl,-il-».A,^,tl^'a jj ' "J •^dj'j J> " 

JLajOxJ 2U,„lj_, l^jlr Jj. tt ^b (^oJI 2JaLkJ! lilt 1 3j,„„, : ;,l1 2alUH 

. 4 1 1 .1 «a i"ill CjL«-a->JU 



SjLtl ^J-ll J I nil j^lX ' "**' 1 L t -L«3J > > f^^-^-J MjI (j - ^ ^ ' " q ' ^Lfc^jsJ,! l£J >Ii nil 

dj , ,,^ ,",11 2al Utl .-<! ''jy'**" w ' a >l i»" • ■■! J^j 1 "tl j".sl ^111 l^'-i ''■- ^j "j ' ^J a 
»3j til! jj ia 1 a S 1 1 (jj^i ^ J ' "" ""' 2JaLLaJLi oLlII Q^J" ' "" (j^ '-'.''- > * > 'H Jiixj 
jl 4_jJj_cJi! (jlalj-C, 2! ^j^ « ■ 1 4->JLi^3 L^Llj-J (_j-fl£Li La ^1 L^jjIjjs- 4j>-jJ 

,2 j <- 1 ; ,^ II cjLjlajiil SjLoJI i>LJi,l rLulj Jj i ..illj aI o-r~< ..VL^ 2j<- 1 ;,^.tl 
1 j_A J) j ^ ""**' J i4_i^_La «l>.j_} 60 t-j\&j>. /jj-I] ^>L_tJLi 3jIjj>. «l>.j_} f-^j ij-*-*- 4 - 1 

2_,\l ,^~, aVI 2 AK-,tl olj 2->U,„ll 3 j , ,i<a 3JI oU-a^JJ J a +" i .1" <_p=>«JI 
. 0JU» Sj!j_>J! CjL>.jJ (_j-1^, *^Lc S«LaSLi (J-«-*J (jylllj I jj 1 n) sLUaAitlL! 
CjI » a ->J.I *Lcj_a^5e_a (j_a 4 j 1 n a i"ill 2J3LL1JL1 oLlU (j-lir 1 n" aLIoj (jj£!lu 

i(j!j_>JljCjL»Ju>J,l druj laj^jljl c-i-uLiVljoLJil (jljj>.j d-»u , ,,1 1 dj , n<i ~ n \\ 

JlJ-KJJ L^JjljJ>. 4JJ.J-S J-^J-J '-',!">■ CjLKJljJ,! ^1 ^IjjJI (jjl ^LJi.1 liJj^tJJ 

J 1 ■»" 1 n" cjL«_4j>J,! ^jl\ (j!j^>J! ,j-o <>LJi,l j_Ua (_L^.^/j njlj^>J! ^\ /<u ,j-a 

j^j-j>.| <-XA Luaj ^—3 ^Lul t-ilj^tlu Lq_Ljj Aj rt ' ' eagJl ^j^» t ^--3 i>L_»-Ll '"*■"*■ '^ rt 
/yHJI ^Lj-ll (^T^ - ' "" , d a ^Jl o*"i ( nl 3> j ui 1J i^jlj->Jl (J9-^i ' ' 3j-AlLs J* d ) 

ij^sr i n**tl «L>.L>. iJJLlA (J3^J '^P* ^^ *' ' ^^ .U"tl ^^^ ,">l "^ ,>.t I ^J ♦"( , ul 

JLq_"i-t_J ( -5 -J-II <L»Ja '^1 1 «Lj 1 nilLi Lalj 1 ^ « fljj a a» LaSj *Lil (j^s Sj_u£ CjLuiS 
4 j 1 mi i"itl CjLjLiejjJI ^^3 L^JI q«"i 11I > j mh'^ (_gjlj_r»JI (jj-^j ' *"l 3j_aLLi (^i^. 
LtaJaie " AjJu (10) /olj JSLiJI ^ . JjLill (^3 2U<"mil,l (tuauJI 3j_JLuaJI 
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gJLj-VjJI oJlbJI UpjJjj&j 



«U il)[>i- 



u"" ""e^" 




l^j !>*" ' ^jj^j ' " ' ' (* Li^-! " I 




Cr"">— £*« 



i (J La-Cli-u u ^ s_tiujul (j-L»_i-ujJ I aIAj ■ 



4_u_u^_JJI ^aLkJL aLJLI iyJ*^ :(IO)J£Li 
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ft i in n iji 1 1 ftySllxJI 

Jt_U3J C_tJ*_l (_£j1j->Jl (JOjLu-ojl A UaJj (J-aJLJ /S^' *l J I n rt Mill ClLiL?" I llll (—3 

60-30 jl J_2_a-S (_, i 'I 1 i"i II *_a->J,l i£j~ i n a (j-o (jr^' l£j"' i n a (_j-3 oLlU o'j^*" 
^LU 3j1jj>. «L>.j_} *_ajjjj *_a_>JJ ■- La i ■■ /jji^. (j " a mil d ♦ <"il lLs-Aj ■■" <j\s>-^ . *u-u 
(JjSLlS ^IjJ-JI ^ J^>.jll *LU La! idiljj L*jj 4iaL£ J-2JJ 4i>.l J Jiajvall 
4ILaLiLS OJ-Sj ^LlILij i*_a->JU «La SjIjjs* 4^>-J-S (j-a Jjsl SjIjjs* 4^>-J-S (jr^ 
sLaj (jlj-JJI «La ,j1_i 3_aL»SLJI (^ 3jL^" \li-tb i*_4J>J,l tLa 3_aL£ (j_a lJ \c I 
(^rLcl ^1 *_a->JU *La *-3J-J <»J-23 (jr^" ^J- :>, -'•' SaJjJI J's i"i_i (_gjj! jj* *_a->J,l 
/j i h mil pi * mi VI aI.} Laj i(j1j->J1 (JjL-ul jj-* -^J*- 1 £*-a J rt Lr 3 *^ j|>>j' 
(jlj_>JI *La SjIjjs. ,j-a (_5-l^-l "^J- 5 (j-^! f-«-? , -'•' *'- a ^j'j^ 5 " '^J- 5 fAP ^^ 
(jlj—iJl /J d i ■■! jj_a tfL-Jj t-il-Jj-=»o /^ > a**< i n" m£j1j->J1 Qj^^ ' '■ Jl d „ 1** (jL$ 

. IjSLAj njljjj! (jkj (^Jl fu £-*^il (j^i 
jj1_i oLj-11 LLLjj^tll '"'I se-LtaXI (ji^. J-aH«3 (_ylll (j<Jr i ."ill 4-aIajT ^^ Lai 
(«-$!! j-a^Ll jj-ujJ Cll »a-r all «U i nilLl ^Ij-iJ! f-^J-a (jLa CjLhjsj>J,!j ^IjjJI 
(Jl ml i ill (j-a i_ajL^JIj ijji^ii'V ia ^j" i u a (_j-3 jl L*tlj*i i u a ^^^ (jjSLj ^1 (jSLaj jl 
JLalUj (jjJI d ^ UmVI »_a 4JjL2lLi tfLJll ij\sc-u±j aLLij 3«LoS »-3j jjt i " 1 1 ae i a 1 1 

.(_gj!j_>J! (jj^j i u-ll 3j_fl>LLi (jr^. 
4_j_a_l d_J3^_*_a d j i u a Mill d A 1 U II * ^Lul tj<sr- < nl d aJaJ 1 p J o < aJ ' ' ' 'J^ 
(jino ilill pit ili^l jjjLiLa 4^jjlaj L^jjIjjs. =L>.jJj , 2 i j I U 1 1 d_L>.L"J! i>\-jX\ 
i* J "_""'^ aaLtXI £JLA ^Jx. IjiLjliX-l^j iCjLl4j>J,1 •» La i ■■ ijr Lc I gLaa.2 i ■■ ^al'J.1 

i L^_j_a oL_<_I.1 tcUs cjVjjl^ jujl?oj 3_j aiLJ,l cjLl«j>J,I j_ui jLlo>1 < i ■ a 1 1 
(_ , i hi i" i t l x-a^J.! (j^s rjL><-!l *U! 3j'j^>- 2-^j-i (jr^ 1 3j-^' US^d SjL«J! j^j 

*UI 7t_Us CjVjjla (jr^c liJJi JUilnjtj iSjj^a CjL>-jJ 5 ^l^*. d_J! (Ji.!jJ!j 
j_aVl L-J Laj !il diljjj 1(J i, i a Mill pUji/VI 4_ui£j 43«La^j x_<j^JL 1 4j.| , „ aj 
ol_j_a dJ_jj_r>o c_ije-c3 4jjILa 4j>-jJ 40 jl J 2 aJ (jlj^>JI *La SjIjjs. =L>-jJ )«-3j 
d 1 1 nilLij . JS2I ( _ ;r Lc. Cjlj-a^Lu CjL«jijJ,I Ji-lj L^JJ -i J-a^J ^pc-J o'j-^' 
4_>_uH 4_lu/Ll2JI ' " 1 La 1 a I a 1 1 ^j^»j dJLut jLb 'Uj^jJ.1 d j 1 n a 1I1II CjLJLj- 1 nit 
j_uSJI (j-Sj . )<-a->JU =L>.Lijii A 1 1 nil Li (jlj^>JI (OJ=^>- JLjJLr>o ( _ ;r 3 3_aLc jlcIj^S 
J-ILa JSJ J^U I 00 ^jjjLj-uI f. I c ^jlj-^JI («^*J>. ^Jltcj 4_»_iLiiaJl CjuL?- I nil jj-a 
{jjjlua Mgjl i n" ij < <i<i '"ill J«_a_>J.I cL>.l 1 nfl dulS 1!iL^ iJt-aj^JLI «L>.Lt_u^ ^j-a f-JJ-a 
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6Jb-Vxll oJlbJI UpoJoASj 

Jj_c (_£jjj_UaJI (j-a (jl ji J-JLi j Jjcjj ijjJ 200 (jlj_>JI ra^ta- (jjSLj (jJ-^J- 
(j_a m£jIj-_>JI * 1) i n**( Jl (J-j-1 5 **' ! 4JJLC _Mj_a_i t)j t^aHJl c_t_uutj ^L-lJL I (jlj-^>* 

3 j mi a mi II 2 al U tl CjUL-Jaj jj^I 5 j r m o Mill 2al UtU oLlU (j-tir i n" (jl 
.OJSaJI CjI j ^^ <U 'I .^."aVIj 4-L^aJaJcSJiJI 4-O.I_Ll| (jjs 3_a^^M_a LtjiiSlj LCa-ui 
I jj'a La-i f«JL«J! JjJ (j-a JjJ-kJ! ( _ ;r 3 dj ma i"ill CjLJUsjjJI (Jl «*n ill J '" '"' nj 
tjj-ia j ii^aj (jl i j tj Ljjjjj/J (j-l U i ulflj (J.Sj2l£ 4-UjjJI Jj jJI (j-a JLjJLkJI 
^j^ « J (jl (J_i ■ La 2 a (Jl a «" i iiVI w I c J- ^! J ' "*"' *_' Xi 'Cr^i^ (Jl i uJI 

(jjij^/l (__3 I 4-S I j I "tt-a d j i n o ["ill CjljL?- i nil » j * ' ajj ^5-^J *^J-*-^ (Jj^ 

(<sJL«JI (^ ^ j 1 11 a Mill CjLjLiejjJI » j 1 1 ajj *Jj JL9j j La aj (jLiJj ^ La 1 ..laj 

3j— ti. 2I 3_jj 2I (_y^ (<u 4JI j^lC Sj j i 1 n (_pjj (_j-3 glljl 1 ^ CjIjJjj/ J_La ^jjjl 

. 41b JL>. 4_j£LuLS_j_a (J_iL_uqj 3_ij)j-a ^ < a 1 a -»**' a CiLcl i <^> cLiol 

: i «y)j»JI -2 

J_Lcj i(_gjl_a j-J^s- (Ji-l-i Sjlj^s- 7t_Us 4-j-L»c (_ ;r a ctLiLjLj JSLj 4j3jGJI 
3_j_3jG > j 1 -» S 1 1 (jjSLj 3j ma Mill 2al Utl ,-.l Sj ,U" j ^ 3fi3jCUI ^c (iujijjl 

3j ma Mill a^LLaJLi S^joJIj .5-flJlkXI (_p=ljx.>U aUi'imll luLLlJIj <j£TL^U 
iaL«IL()>VI «_u3 jjs j_l>J I (Ji-I J (^1 cjL»-*j»J,I (_ ;r a 4 i < <~ts\\ Sjlj_>JI tcUs ^^Jt 

a\ J ^ J CjI JUtll (_^Jajtj (Jl a»**<< ill (_I| «L>.L>J1 jj-JJ (_p3jJu1 1jUJ> (j-LdJeoJj 
.SjLLlII Ji-ta (jJI (j ma Mill f-«->JLl (j-a mSjIj^JI JJjtl!l Jiil 
a JlJcTi ■ 11 ' La-Lu ilj^-II Lj-AA^-I a JlJ>-"i 1 n_l 5 A I U II 1 4JL3JCLU (jLaLku ciJLiAa 
CjI » a ->J.I (_^ «!j-3-!l (j-LJe 1 11" (O-j-J ^l^JLi 45^jCl!I AUij (jy^ i«Lll jjs-VI 
jl 3_j|_LJI 4aajCLt sLvjijji d U , ,,lj 1 3_j|_LJ (Ji-lj (^1 4jl3J j<u (j-aj *Lj ' " 1 '"'II 
(J a »**( 1 n U (- 1 n a mi II y a *"J.I p J q < aj t ajItJe-1 2$ ial a"i itvVI *_usa_a j»j_>J1 
4-5e-j fl-i^JI -1 j 1 1 aj ^yfl VI *LLI tj\sr i n"t J ml i u-ll lillj (j£, «I^JI (j\Je i n"t 
(Jn mi ^lII MjjL?E-a jjtlj La-Li t S i^la^JI Mj'j^E.a p j o i aj (_5 IjuJl^oj t4_i-aLL1 
^ 1 La * » a_u_ailL> Lalj i ^Lilaj i ■■ a ^Ij^JI mJj^>J, (^yX^sjjiJI » U ^ 1 1 QaSLj ujojjVI 
4jjIj^. oVjLla J -1 ■ ajj L^jla dUI J a »"i 1 n~ (_ylll 3jma m.H ^LLJlj 4lajilll 
? |j_^J| ^i\ u m i a ." i l l «_a^>J.I (j-a ^^LaJI *UI ^a 3jlj^>JI Ji lAjj£. mJjJcJ 
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ft i ii,i m ii, 1 1 &3IKJI 

(jji ^jij^Ji j^tui jm aj^iai a^Us^i 3j^.Vi (> vi s^Luii *bii 

2 -ik"'i ^ 3lm'i,,iU cJJj (^a 4lajCUI ^LliJ <■!>»•! (^Li Lolj i2_jLlJI Ji-b 

CjL«_«_>J,! JJ-C ^^ (Jj^ » xlajl J dJI—Laj i ( _ ;r jj/l_<j/l J'C mi_i tfbil (jtj- 1 11" 
bLtj£.l LutJLjJjo (tuJJ i4_L>.ba]l obi! tj'j-^ f 1 ^?^*' Cr^3 2 . j I U 1 1 dj i no ."ill 

2 ;j I La 1 1 4^3 JGJI J-<i^. jljia ^^Ic 
2_«JaJI ^^ 2 ij I U 1 1 I ^ , ,.A\ ^^jft 2_J^jQiI 2 ij I U 1 1 oLJ.1 SjIjjs- ^^J-J-S ol 

<_3^bL>.l ^^ i. i j i ullj i2_j^a «L>-jJ 35 ^jJl^. ^\ «I^JI SjIjjs. 4j>-jJ *-3j 
*-3Jj CjL»-«->J,I (^^ (jjr i ii U *I^JI ^1 J-A £}* a * LaJJl Mj ( _ ;r 3 3jlj_>JI CjL>.jJ 
^^ (Jjj-jJI j^l *L>-b>JI (JJJ 3j_<l/b_a AbjjjtVI «_Usjjs j_p*J! (Ji-b ul\ 
» Lib 2_^_3jGjl 2 alaJI (ji La_Lu imJj^-I f-jlj-o J-o lSj'j- 3 ^' J-iLijJI Cjbbc 
«Lil <j_a mJjIj^sJI j-ljLIJI J all 4jj|j^>J| oVjbil JLutl^l «£li (^j.1 mtl 

ftLLI 3jU-^- *b*-jJ> U>^ O' J-°^' '.'I t->~J dlb (jicj '«l>^!l (jJJ (2>i-baJI 

JjLlU (j^^jUJI *L^JI Sjlj^-a^jj^^^k:! (^jlj^JI J-ibil (jJI Ji-I jJI 

,2jjla 2^>.jj 25 -20 (jJl^aij ^jljjJI 
4o^Ji3 ALku LutJL>.| (Jix-i tjbiSLut (jl UU4. ^ (II) joJSj J'C i"itl w a j J '^J 
^ 4jI uijj j ijiUI j^VI a jir~i i ,i_i L-Lu *L^JI ;> jir" . .i_t 2j,,ig Mill 4ILLJL1 
(4 j 1 11 <i i"ill CjL>jij>J,I) 4£LLaJI *_uu*jj ALku (j-a jjLjjSijj I 1 J '' (^ ^j< "I lajul 
2jL«JIj imJjIjj-JI (jjJJelll aLLiJ (^Jl 4iLU3l JjjJI (Ji-b (^Jl LglSl! ^Llajj 
Sjlj_r»JI (jjj-i=3 J-A «Lj£jGJI <L»LYli ^^ (_£j!j->«J1 (jjj^ejJI 4-aiaJl ^ljLa-"u ..I (j-o 
j^jj aJlC CjL^jI (ji Lj-II o«~ 1 "lj jL^ill «Lij| (j 1 .1 <a Mitl pU uiVI CjIj^ (ji 

.2^j|JLll olj^ill J& jl J^l Js (J ,„i,':,ll ^b^V' 

(jlj^i. ,j_a slj^Jb sLlijaJI d tS 1 1 (^ (_gjlj->JI (jjj^Jtlll ^Llij (jjSJijj 

^ ' ga->JiJ «±uj 5 -2 (^_i La I *j la a 7-jIjHj 3j-jJLt-£5 jaaxa ij-b l^-^ 6 - 5 liL)- 3 *-* - ^ 
jlj_ol (_gj^*_j ^j se-LaJ I (jlj_r»JI ( _ ;r 3 Sjlj_>JI (jjj^tllj . ((Jl m"n .izl jijLiJI 
«Lc a-Usoil /j ' aj>JI cLooi (_£ d j 1 11 <i i"il! CjLl^j>J.I (j-* ^-ibJI j^^LuoJI *I^J1 
*I^JI (jjs JjijJLj 3j!j_>J! J ii" i" j iC^iaJI i_ibj-<-u (^ jl (_j uia. (j'j-^ (J*-b 
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6Jb-Vxll oJlbJI Up^Jgj^J 

L^jj!jj>. 4j».jJ «-3j ^1 (.g-ijj Lx-a I J~-jt^ ' nl gl" i na^M-1, 4j*_uj w .^.--tl ^J| 
4-^j.jJ (j-° O r ' O "^"*^\ U^i J*-*' *'>$-t' ^j'j^ 5 " '^J- 5 CjjoIjLoj i Lljsjj Jj 

«!j_& »-3.} jalj 4lajGJI ^1 4j>-L>J! Jj-jjj (j i " o Mitt pi < uiVI j^jjj V <j^>-J 
j_p*JI (Ji-l-i (^yJI (<U (j-a =Ul3JJ d ijV i ."it |_gj se i a 1 1 (j!j^>J! (Ji-1.5 (^t j_L>JI 

.iQiajLlt 
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ft. ; mi n hi 1 1 &3IKJI 

- 1 la i JJljo (_y^JI 5 _. \l ,^~, aVIj 3_<_LaJ<J! J_al^«JI ^«; tiJLla (jl (^JLc 
4_i_3J_1j (_(i£Li Lo (jJ-^>- 4_i£_a-> (Ju_jj*_] (jlj->JI ^__Llj (jLl (_£jlj->JI (jjj^tHJl 
j_3aJ-J V Ci-LXJ 3_JJ_>J! (J!j^>.2l Cj«L<j/ (jl CjJLs* Ijlj i JLsJj (^^J-! '^-^J' 
<USUj V (jinn uJI 4iajGjl aLLiJ (jLa ji£l jl ajj SjJ, u mA fL*-&J dJLla 
4-La-iiaIu 1-4-J *_U^aJl 1 JLA (-JI (J^-t-a^Jl c-Jj^ T Jj ij-j_>Jl 4_i^jG (_3 4_<j_aL_uJJ 
Ljj!jj>. I j J i a a SjLkJ! ( _ ;r a -i i eaj 4 j i M «i i"itl 4o^jGJI ^ ajaj I (jLa CjL>.Lcjl (j-a 
4JI a«"n .il (_gjLaj (*Ljj^S i(0Jt3 1 jLc 11 Laj ') 4jjjlfj"itl SJsliaJ! j vl .^.^ (jr^ J**i 

,3_>-L>J! JJ£. 

(jjSilj (_gj!j_>J! (jjJLJtll! iLkj (jla (ji.L^JI *LLLi 4-LijiiJ! <LaJaJI ( _ ;r a Lai 

(jiiiO Mill pLtjI/^l CjLcLu/ *Lul sLj^ 4_L>.LcaJI i>\-jX\ (jjjJtJ (&ij *La (jlj^S- (j-O 

(jjfc U£j t 3j,,io Mitl 3JaliaJI L^a >a>u V ^ylll tijL9jVl ^ LgJLsjilui! *ujJ 
! .sLiHc! «.UI (jlji- fo^a- ^^-><J («jj *'_W-!W D^ ' "~M 2 aJaJa 3 j 1 nitLi JL>JI 

-i Lta3 sLLLi (j\ic ' "~M 3_aiaj| (jla i_dJj£j 5j \l , V.alj 5 .iLqx CjIjLiIc! (jlr 
CjljHill ( _ ;r 3 4-1 alLaJ, I 3jlj_>JI JjjijUj (*La (jLxjj/) Ijl£,I 1 m LjjIjjs. I j J 1 a a 
• lSj'j^ 5 " Ojj^- <^JLtA J-^J-y * O'^-'vJ 4 j 1 na i"itl 3JaLtaJ! L$-i3 j^jjj V (j^JI 
tlj! j (jJaLUI Cr^ 3j""i uJI 3JaliaJLi Lajj j^lll v^J^^I (j-o JljJiaJ! cdLufcj 
HjLjLjJIj Lijijjlj 4jS-jj_a^(l SjLkILU CjLjVjJ! (jjlsLLa ^j'^mX ajjLJI «l^>-2l 
L^iLa 3 MnaMitl 3fLajCU! 3 a-lajV Lu-mJ 3jtijjJ,l 3j^I i^'qVl 3^K"ill 1. 1 j 1 ,mj 
OLujU ( u (J^L>. (j_a 2f I *-*-u'j (J > i"i 1 > i"i**i M z (jl >■ Ac 2\J »/. La * (JS i"i 1 Jt-i-oajJ 
3 j ma uJI 32LUJI Aljiejj-ul (jLa 3_ujjJ! Jjji! 3-j-mllbj i^jaaSoJI j«x.jJI 

i(.\~ mi SjjLlJ! «.!j-*.Vl tijl j 3_JI a Mill L^iULlo ^^JLc j .^".^j... 3iajilll ^ 

m^II 3j>-L>JI SL>.j^CjIJljCiiih1 3S^jGi! 3j».L>JL3 2_uji>J| I g^Lal la w 'a Lafj 

(j 1 11 a i"itl JjjjjJI ^yfl 3 1 j I U 1 1 d j 1 11 a uJI CjL«-a->>Jl! (jLa 4-u^/LlLLij iJljjjjJI 

(- i n a '"ill J-j^-uiJI a! JL^-**m nl (jl /^-(-*-i La-a cLUIj 4_i^jGjI CjLdlalLa -<u jJij LgJSLaJ 

■ 3ji,ia Mill 32LtaJLi 31ajilll (jLCol Lla-Us J-amj 

(oJUJI ^ 3iajLlII ^IjjLV 3jma uJI 3JaLL=JI aIoj-'miI ^LUI uuj i^i"iS"j 

(- a W '1 ifi'r ut Cji i n 1 nj-a LaLcjj mt^J' ^^-^l^ 1 ^^ ^- J 5^^' C^* i Lr^~ LzU-*^ 
ijjlj^jjlj j-i^ajsj (J'j-^'j U-O* 'J CjjjSUI (^ La^ 4_ujjlII JjjJI jntj lJ J2 

. 3j"i<i,itl O^-lJI ,j-a JJLC: (^Jl 3^LU3VLl 
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oJj-VjJI oJlbJI UpjJgj&j 



(J^>-1.} (j-° 3jlj-_>J1 7r (<-> 4_J_L«tC 4_lL] ALC JS Ul 1 JlJJ-ojJI 1_£LJj-*J L l jSL sj 

•*■ Lea * ^j <LS 4—i l S — i u LS-j-a 3l.il jJLjjGj-uI c-^t-i j^pajJul IjLA J^-iiL>i I <J^>I Lh^J 

^1 JjLi *!jj* jtij jj* 3j!j^>J! -»■ LeaJ «-jLiJ! i—i^L-uVlj ir-jLiJI ^1 3jlj_>JI 
(Jjl_i_a ^jj] I glall jl 3j_»1/Llo r-jLiJI ^1 3j!j_>J! Jji-Li ^j^j^ j^P^' iJ^'- 5 

•^J 1 ^ 1 ij\ U^ ->JJ-V crl>y LSjL^*- 
(j-u_j!jj>. (j-ttaL^j (Compressor) ua c 1 1 '- <jjj SjtjLAII JjjjII! Sj^-v? Qi^-" 

' *~.<tl ^j ,,UAI ,^tl aJa-mljj (' a?LvU) i^jlj^J! J-sLjl! (jJI L^ifljj i*I^J! 

0JLA 3jlj->J1 4-se-Lgajq x_UaaJj i4_La_j_>JJ *1^>. 2l ^—Jl 3jlj->J1 -ij-La 4_iLt£. s£a 
4-oJajl (jy^J . i u <» I . '.-. 1 1 Jjj i"i"it 4^Lla jJu-Qja J-^JJ <j-« J-J !M-3 J-«-«JI *_Ua^a 

(_j-3j 1 1 La c 1 1 a 1 1 Jji i""il (^Lij^SLI! jjjjI! (J I m" i ill (_gjL»j 4-*jLSJ! jljjjjJ! 
3>4>-! JjiiVil (<u>U! SJaLLaJI jJlj^o iLpLj^SLII 2JaLLaJI J< ,'m 3JUJI o jut, 

I^Jp l£>^' 5-«_La-il tiJLLa 0j-£j (JjLJI Jl£>jU! ALLaJ (^JJ S.aLUa^Ljj 
2 al U II i (j n j tj 3_jj!j_r»JI 2 al La II J (J_«_«JJ Lg-lSJ (_£Jjj_jIl!! (_pajJiJ! jjjiAj 
Jl-j^ j~ ILi jjXJlj aLL-u <L»Ja )VI oJUfc (j n i^ (j-aj <LiSIjj gSJI jl 4_iSLulSLlII 

. Absorption Cooling w .^1 , v, ^Vl 

JU^_11 (j-A 4_U_oL_ol Al I H^t 4_»_ljl (J-* (j ' ^1 ' ^"' ^^ I ^^H-"' Al-k- 1 (J^- 1 -* 

SjjLailjj . Evaporator jlJcjI I j Condenser • '<£& 1 Ij Absorber (j^Ulj Generator 
iUf I .'^.tl t-jLtC. ( _ ;r 3 (j-«SLj 3j-^" D' JlJ ?° £ L*jL^J' 5_jJjl?"tl JLjjjjJ! 4-aJajj )«_a 
CjljLc. 5ji LiiSlJl JU^ulI! «L»LaJI J <n" i n~ li^o-j i4j (j^aLLIj jJjJi! (JL> ~ii nlj 
^L_jj-_a ^J n ♦ "1 i n" lyiflu eaj a 21 JLjj-jjjI d o la ** ^jl5 ^JUj-jj Ja-j i --j^ ^j^jjJlII 

.*LL!j Lu^a^/I jtjj-o jl *LLIj A^jfljil! jllajj-i 

icL)JLjj-jjJ1 Sjjjjl ai_4_j 2 JUcl i nil ua-Luifljl jJJ-i a^jILlUI JLuijj-j A^-^-J 1-^-4-) 

Lj_Lu (_gju^ull! ''-^j ' "j-ll ( -5 -A Lujjs^I ^La *LL!j Luj^s^l j^jj-o ALLaj ( _ ;r a Lol 

(_gj_jj_ill! iia-j 1 "j II jjt «UI (jjSLI IjJajj 1 JlcI 1 11 U lia-Lmajl JJJ-J >L1I i^J-Sj 



212 



ft i in n iji 1 1 ftySllxJI 

CjVLx-a (j-Lc ilil JLjJl^cJLI! (_>^utj (_p3j_ij IjLA ^La Jj^l JlJj-jjJ! aLUu ( _ ;r 3 
dlljjj n£jiU j A.^tl 4j*.jJ Jii£. JU^clb *LU (j' ^^ *UaJLil I JLA JLutl<j/l 

(^1 tfLjJ.1 ^ij-i^ J' ^'4-4^1 ^-dj - ^ (J'-*^-' (jr^ LS^iJ-^' (* * ' ' ''-*-* 7* ' ' *"*..' 
d -.tl ,^tl sL>.jjJ! (^^jtj i4£jio CjLvjJ 8 j^c 3jL«JI ( _ ;r 3 J2j V SjIjjs. 4j».jJ 
jLiejj Lu^aVI /JJJ-a aL£u ^a Lai i4jljLSJI sl^^J! JUjjjj ' LuSaJl JLaX.2 
(j2 dJJjj (_£jJl1I j A,^.tl j-^c J23 4-iiaAie_La CjL>.jJ jj^ — ' (jlSLoVLiS *LU 
<■ 1 1 1 a )j (2^-J < I JL>. <l LcaAae * rt l_AJUj_=»o «L>.j_ij ^JLjj-jjjI ' «aj ' oa-Jl (_& Lu^_aV1 

J^s- till jjj^tll! (j-a j_u£L!l i-dLufc (jLa 3_lUjl!Ij 2 j-> l&1\ 3_a^ i ..II cjIjLQcI 

«-lLua I** ^^ CjL a -g- t jl ^j^* 1 ^jr^- ' ^ N J ' ^**'^ t ci^-pc-l Lua_a^f 1 gjl <)*" < ul 

<LLa i ulaj JLjjjjJI ) t^a-2 I LuLfl jjinn i"ill JLjjjjJI £j£. LluJLs. ^j^S liDjJj 'TyJjJI 

. £ LU J a^-lLjU I JLuaj^-l ^lj-a 
j ' ■ ga ^ ^—11 fyiau aj q 2 1 Jljj-jjjI d o la il ^—3 4_iJLjj-jjJI SjjJjI aL4_i! r"Li^fc_i 
d j i ii <i i"i*1 CjLh-sj^J,! a 3-^ /j i n i mim /_. uau eaj rt *' JUjjUJI ^ o la »* /^-^J 'L^jL?-^ 
aJUJ>-" i ii" 'S «Gl dlalLaJ ^Jljj-jjJI a I taJLlI -ijljj i^j-ll lSj'j- 3 ^' jJLuaXI JJJ-J 
»UI SjIjj>. 'I^-J-S (j^ i-dJjdj itjjTMi i-dJjj /?i>il (j-° *'-*' J '^"^ *j|>*JI 
^j-S-4-ij 4«b^_(_a «L>.j_} 80 jj-^ tjL £3"* J' l£_9' i n" f] ' ^^'1 4_jJLiX. aLs-12 d i j 1 1^ 1 1 
^j^A-»- * rt Jajtjja c^r»o tj^^-i /^-J^-l' tj^ 4jvj Jjl 0JL& /^i^. ^jjJLI J^c ^LLI /] i ^^ 
«LLI J '^'^ 4-ii^g («^J • (t>A3 C^ 66-6) L^iS SjJlijjjJI 4_lLsj>JI (Js-Ijjs (^^3 
-lA^jILiill JLlojjj tdjLalu L«-Lu i—iuSUI ^1 L* Jju «UI jLie-J i-i!jLaIbj jJjl! (^ 
jLiej ' a^tAj joHj i_i!iSUI (^^J ijj^sLlI ^1 j-iSj^JI (jrJLc L*jj_a LtJUX. (JjSLjj 
3^jLaJI oLlL! a Jlir" i ii" 4jJj^jj <Lil t~ 4Ja i ul^j liil jj JjLi-u ^1 4L5JOJ *LLI 
?UI (_L>.JLj Ltjjuj i4jjILa «L>-jJ 32-24 Sjlj^s. 'l-^-J^ (jr^ L5^i>P ?T>^ (J-° 
.< ^".<ll Ji>b ilai-LgJI ,jji j_uSLi J^l 4i>.lj .Ul.'^tt Q^SLi ^JJ! j^lJ.1 (jJI 
I JL^jj i4la »jj>. j j V j" t_ll 1 ..->■ (-;r l^. (_Li-1 jJ! «U! JJ>p (.^1 lSAW iS^ J-A*\ 
t^j^Ascuja JaJi-Lla /^-l^. -^J'- 1 ^^0 J^ '"' 1 iS^iJ-f^ J J * ^ rt J ~- ' 1 1 (J^-i-i /^3 Jl>.I^Hj 
a j 5 " J j^- 1 U I J-A (J^^ ^H*-^^ JJ^ -1 L^ tJk d>^' J LJ * ^ ' l^-A (jr^ J J ' ^ "^ ' ' J 
JLij-ij (^JJ 4jLu>JI OJLA Lg^jjJ 'J^A' (J^'- 5 -Oy *^' Cr'l ^j'j^" (J^9 

Sjjj j»i-4ji (_l>.Vj ij^jcjj.1 (_l>.!j (_,-3 jj^>.jji.i «m j-iitjjj ( _ ;t j*.jL>ji «.m 

Aq_u_uJl JuuaOij-i ^^3-* ^-* ^>-L1 jLit_) /7J-« SjLcl c_t^t-i a^_jILlU1 jL_j_ajj-i ^ij-* 
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6Jb-Vxll oJlbJI Up^Jgj^J 

(_!! j^^m jj-* ' aA>J i ^ijj-LI i_dj^tlj Lajuuj i^^^m /J& i>j_A ^ijjJLI 4_lLix. 

j_jj_ill! Tj-i (j-o ' a-uxlil oLlajj sLoj^LLI Sj!j_>J! 4j».jj (_j-1^ SjL>JI oLjILj 
ojj^jj i—ksjlb Lg-LLvj i^j-qjtJLi j i" i 'i_t aI LaJul (jLa L&juj_jj . . j I u 1 1 oLlILij 

j_a L«^ 1(J i^il irViaVl jlj>j1!! aLLsJ ^ 3JaLLJI o'j^-° c^l 6^' j ^ ' ' ' 

(^Jl 3_Li.l jJI SJsLkJI jljLla (jLa 2jjlj^»JI 3_SLLal_bjJI 3 U\Vl .a JUJI 
V ^jlj^JI AUalJl (jl er" 1 -^ l4 -'- ^J^' 3JaliaJI (JJjLuij ^jlj^JI ALtall! 
a Ual] d j i nilLij . j^i-l (jyJJ (JS"-" (j- L&l^^ *& 4_cSL! I J .;''"_' 2j 4JaLLaJI (jjiieJ 

J_i_aj|j_l ^-JJ-a (2>C >UI J LaAl i_)j 1 U t, 1 j jJal! (^ (_£jlj^>JI (Ji.jJ.1 -I 

v2jL«_a^J.I ,j_o ;ol_2JI jL^JI fUl jSL<i/ Ji-jJ.! I J.* j^=jjj i*U!j A^jiLJJI 

.«LU (jLiejj/ jl d j i nn i"itl 

^■Ij-lLal ,j^. «L>Jil_Lll 3j!j_>JLi (JiLojIIj (j^U! (j-o (_gj!j->J! r-jjJ,! -3 

. jLjj-ajjl i>Lua 4_l A 9-23 La 

^jJI ^gjlj^JI jj i^U 3 nun Mitl oUjijJ.1 J*C uiJ li^o. 3j urn Mill 4^LtaJLl 
JLlojij-i j^C >Lt| J ■^'■» sLlUjl! 4_l alLaJi, I Sjlj^>JI 4^>-J^ (^Jl oLlU (j^ - ' "".' (M^J 



2M 



ft, i ui null I &3IKJI 



Su f-> 
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2 al La 'I (jj- J =" J ^ ut-j 3 (jj-l i.ntl *UI (!)'>*• L»tj i JlJjJ.1 (^3 a^jIlLII 

I J * rt ^j^>* Jl ^J^J—*"^ 4J9i_Lijl (j-° 4lo*L*_i JUj-jjJl aLLu JUjijjj 4jjIj->JI 

4JLa j-g:l mU «U! q\Jxum Lalj i^KJI (_, urn Mill fU-.i'^l j^jj j»l1c siLSf 

jj-« (jjj-Jfc-O JfJ fj I ii mi pi * Mil J-S^JJ 2f La-L ev 0L_»-U <j*-3r ' "" d, l j'l' ( i 3-^ J 

*m (jliejj/j jL>J! >m (j!jj>.j 4 j i ii n i"itl cjL«ju>J,I (jLa Ij-^jj i3jL=»JI <>Ll1I 

Ji-usjj_i (^c sLU J'^*' a 4-<JLi£. CjIjl>.2 . ij I U 1 1 3j!j_>J! jJLua^a J*C mm Ji£.LlJiI 

(12) ^j J£LAJ! ^ Jjj-^1 j»LlaJ e^J-^' l5j'j^I <J^-J-tl JiUi j 

aj-2-J jl *lj-gjl 3Jjl_La 3jL>.j (_y^ lSj'j-^' J-^W^'j J^-^' <1?H *^' ^J^'^r 1 
x^j i_il in-t. (^ic ' -1 j I La 1 1 j^pJI (_jJJ (Ji.1 jJ! alj^J! JJ>f-^ lSj'j-* 1 " J-^M 1 ' 
3jIj_>JLi i_SJJL<J JljjjIII jL^>. (^ j^cjII ^1 J^jlj mJJJ! *LI.I Sjlje*. 3^-J-i 

3jlj->JI <■ 1 1 n"JN" <-^p* L - 2uSXl 9 i^LU (J^>* j-a^J ~^i>^-^ £LH L>* ~ ' ' " ' ^jLJ' 

.mJjjs-I 3j_a LtJLjjjJ j&ij 
*_^/l_oJI j I nil'i^l aLo! LojLc J< uu 3julJj_U 4Lpl <^i~qVI 3iil<~itl eJljLaj 

L&V^ij 3_a-jl_2JI «_jjl mi U 3-j-jJLc (jLa iii!jJj t(J maMill ju>j1I! 5^JaJV 

mJJlII J< miIL .j mho Mill iLaLkJI ^£.J 4-i-uIjmiI 4i^i~^JH .-.IUI,„tl pLpI 
Ol S-Ljiaj a! a I 4jljj/Ij CjVL^a -»"^j i ■■ i^iila 4-i5Ljj gSjl 4£LLaJI r"LllJl 4j (<i£.Jj 
JLa_o m^ SJljIj (jLLJI tt 1 1 <~T\ (jl Jjtl>J,l (j-«i dlljjj ijim i"itl Jljj-jjJI 
CjIj'm nil i^& LtjLJujI m^j^-ji ii (_ ? jJI )«-Jjl miU CjLH 4^*^111 ^im Mill JLjjjjJI 

cj! i in njJJ oLLb mj-Lc- I j 1 1 ">- ^ ' -^~ "' MpJ' acjJI 4-mLu mJ^Lflj 4_ojUL!l dJuiill 
cuLVjJI oJLl& oWW o-'S ^L^VWj 'cj-^L"! J< uu 4jjdJlj Aj^jSL^JI 

Sjj^il CjLjLlJI (j-a JjJLkJI J^J-JJ <-^p~ LJIji"lj ( _ ;r J-l5j-<-aJI jLso Vlj SjLxjJJ 

.4jinaMitl 4^LLaJL 
4^aji2ll (_b 4jJojljjJI 4JJJJLII 4SLLiilj CjJjSLII j j"i »") ^^jjiJI («JL«JI j^flj 
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6. : i.uiAuj.II &5UJI 

JJtiJuaj CjL«-oL>. duLS c_(Jj-3 dt3j Ly^J l cy+JiAUMJ 1 JUj-alJI O uLj_lLij &-£>• (J-* 

j,'„ j"j f— LM-uJ 1 JlJj-_l1I1 ^ ^k- )| /Q_uj_uaILi (^J-^J (^JJ-iil ^j-O-LtJl ti*j*_J1 

(^JLjj 3j-o*V1 4JjV1 ^^^ CjJL>.1 (^oL^JI pLLa-AJl CjL^j-*Iu (jl J-^- ' ^^* '"'"j 

dJLlA 4^^* i nil 4_ujjlI1 4£1LjI1j oj^SLJI ^1 ^L^VLjj ^ ...o uJI jlj>jHJI 



(j-UsljVla .3j.nn uJI SJaLLaJI CjLaljLstiiJ aJL3? (j-a ->Lc J< uij ' ^J^r"' 1 

jj im .". 11 pi « .".^il (jc 4j>oLlI1 Sj1j^»J1 (Jjt^j L-i-so jl La aVI tfL^oj 4JL»._»JI 

.(j mi ."ill (Jjt^j J j i r-i L>J, 1 j 4£ljA!lj jL*jI/^iI 3'jj' l - ^f i-^Ujjj 

3jla^>.a_U (J-ll^ i nil (j£ (j_a 4_oLlj>J t l .il^JLl gj^a-llgej 4_lLi£. ojfc ' "J ^ -»-**' Hj 
,j_o JJSl 4 j i n l (.^l^- lSJ-^' 2iL»- -Sl_J-a Cr^ Jj i^ajelj Lg-La «j^>- (j-o jl L^lS 
' ' a J * 7" "' ^ pl"j ' "J^J (jljJaj^k lilliAj iljLiI 1 g-Ac (_£ji>ij V JL9 jl JjljjjJl 

L_d_J_i2^fc_jJ 1 (j_C t^cjJ_>Jl J_t£.J iS^LXl (j£. 1 ^JL_i_ft_} jLit-Jl (J^>> fCJ (j-«J jl^*- 1 

jjS'I jl£ jVI (j'-vj i(^jIjl>JI ' ^j^r"' 11 ^-l^ 1 'j ■ Q 5 1 1 a 3jmg uJI 3JsLkJLi 

4_i£,ljjjjl ^Jj(<tL>J.1 uunAj ij^ LcnjMi ^- i n o Mill (_£jlj->Jl ' ^j^-»-**'ll ' 1 1 1 2 j i Laj 

. A^tll 1 ^j^* >«j 
(jLi^iJ VI I jl 0***' 1 ul (j;^ 1 11 ill tcjjLUI ^—5 4_4-iJ^ 4JLt^a ^Jj(<tL>J.1 t_a_L(Lr»o (jj 
1 j» *t i_dJ jj («Lil) 1 jj' a 3j43"jJLI (JjIjjjJI (j-a p 1 n^ (jja Jjir-iL>J.l ^j^jl-»"t 



j Lt_g_L-->J. I Otij-C JtSj isLLj^Ja CjljHil Qj^jtil 4^»JL»^5 I jl*^J ' <UjJ\ (j-o 
d j a >■ 1 4_uj_At d d I" >■ 1 1 4_o*LuJ (JiaLLLl /J& (_^o_jju /^Jl «LilL>Jj 4j^ 1 11 ill 



J*C mi j ' fl_i-fl-«JLil (jl^ CjLjjLijSLII Jl ot'ii ul lJ \c 3jL*l«Ji.lj 4_i£.ljjJI jljj.1 
(jl j^ljJIj tSJjoii ^l>i^ ijLcljJJI Jjir^UJ.1 Jii>. 5J! nit, (jinj'ijJl JjJI 
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^Jaj JJJ i L*_« £.1j^J1 4£jJ>.J (j_u_$_tHJ 1 cLt-tToV L_£l_La^tjJ1 ^ *\ Q A eLljJJ jj-oxuIoiJ 

. d_sL>. 4_t£.1jj 3_}Lo <j_a J-"' ft '""* ' C '- J ' , - Jl> 'J^ <: '-4J j [*" * A Lr^I ^~° l£' 
(J_Lt^L>JL1 ^j.o-uieuJ 3j1j^>J1 a1 JLJcIu_u1 ^^yl^- ajJLj (j-Ci-J L>J 1 ^*" <jr^ ' ^^f**'^'^ 

a j-Sj ^-j^ J {£ -*3 (JSLtTaJ 1 ^-j la-La - ■■ i Lu_uU (JjjJo <— i jjj i j L^_i_Lfl_>o J 1 jJ, 1 

1 ^ J 1'''^" /^-J] <—) o-j_i VI J-J-C ^1 44JI X-3J-1 ajJlJ ^^-JlJ-aj /^t-u-^tTuJ 1 X_<a_>Jt1 JJ*-JJ 

CJ L>. J _} 3L-U3J 4j J I JJ>. <L>. J _} X-dJvJ j (-_ ifljj 2 1 ^—5 £j J^)- ? i-tJ I fi * J> '^>^ I d *° ' " \$f 
j-jJ_>J1j t i—ijlLaJ, I J_>J1 ^1 (J_LuaL>JL1 lJijJl^j <£a q] ^1 J'v uJI 1 J-^J 4_lLjjlI1 

j«_IlJ * ■ La Jl "j 4Al_lt SJlJLJ J-<J_H-J_aJ Ji^ (_J_U-sD L>JL 1 ( ^ ^ "*• 1 4-lL»£ jj| jSjJLl 

«Lj_)Loj-J1 SjJLiJIj L^_a_jjL>u L-J jllai, I 4_ui£LI1 j1j_S_a 4^j-«_a ^1 4^LuaVLj^ 
jj-4-3 - 1 g ■ ■■ d * «L_j_c1jj-J1 -i'9-ll (_)^a >1 Lajk q^ * * «L5j-t_a u_c5eJ LiU!i aI_4-i^i 
JljJl>o ^-Jjlaj L^_Lo ^Jj LeajNjLl ^-^j'"^" ' lallaJ, I *.LL1 ^Luij <d_3jji_a jSj^J LeaJ) 
(JJLj «L>.j^ tjr JI (J_j_ua 1_>JL 1 (_ii_Li>»j ,jl !il Jj LcajJtl ^^^ 4_ul_^_J1 plXI dimi 
«L>JLu3 j j C i-^-L* a^J I g-^JJ /^l ^jJ-Lui «LLl»_o JijJl^. (j-^ ' ^J A ?LI,I 4-u-uJ 
(_)ia_*_) (jl lIUj ' d-^Ajelljl 3j1jj>. '^j-i 5_5j-«-a ^.a JjV lill.l&j i JL^_*Iu_u^iJ 
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ft i in n iji 1 1 ftySllxJI 

L^alj ^1 i_£-5jJ J^J 3_la-pJ,l 4Aj_lJI SjIj^s- Sjvjjb jjLu 3_i£.ljjJI Jji^iLjJ.1 

j_j-3aJLj jl J j . ^ a, 1 1 4^a- i h'iIj i aLjJT (jlr j_JuLlLI j_uLlILi liilj (jL£ tljj-u 

. M^-a (Jl=ti!l jl ,j a «" I IS 3jjj_>JI 4jjLijSL!I CjLlUjlII (_>^ulj J j i a -- 1 4j-lJI 

JX.I ■ n i La_« I J-fliJ i3_JLjl3j Ij i i ill (j-aill a "\'"^J *V ' " a ''"^ > " ' I A A -». 1 I jl 

Ij la 'j i(«JL«JI jj_a ^ a b at a «La-il ( _ ;r 3 *Lj£.ljjJI (^JaLcll ( _ ;r 3 Lfl>jl uiljl (j^Lc 

w -^ a iSjijiI.1 3_lL>J,I jIjJ.1 (j_a » * i a3 La LxILc. LgJLa 3_^>.^Ja-i£lJI I j'ljj • ■■* 

3_uL>j^SL!l 2al Utl Vj *l_a^-JI *-3-J 7-jlj_a j^jjj V Co* 3-lojjJI (jJaLcll ^j'-~ m ; 
cLUsjjtil L^jjI^s. jl>.| 4-JaJuj Jjj aLu-aJl *l_Li ^\ Qa^jlj-LI LaJj L^IjJljIijJ 
tt a i ii " (jH-II 2 al a ifLJl jljll JL>.| jl r-L>.j_JLi (j ii n i"itl 4-kjI/2 jL$-LJI joJajLA 
(j_j^ ' i-a II (Ji-l-i Sjlj_>JI 4j>-jJ «_3j ^jl\ I JLfli (_gjjjtj i(j ii a i"itl 4j(jI/I jLiii 
3jJ i'^itl Ji-b (jJI 3jIjj>JI 3a»j-J_j, 3iLiSLJI <Jj'>^ (J^ *'>&" ^J-^ i_r"j 
t. i i n**<\ U £l_LI jLit_) ^j^* > «L*_a J) J ) * < aj| (j_a TTjLi*"' £^a-#-J' J - * 1 - 3 *- 1 i ^- > *J'-^ , J 

•3j^ i-i-aJl (Ji-'-S Af^J-*' J J ' a ""^ ' (J-° 



(_L*_jj t3L_o* JL>.o3 z 4_ijJUj (_p 3 J 2H ijr^- **■ .!'*' ' ' iSjJLH* 3 J ' *~* **" ^LLI 
(<sJLc (^1 ( _ ;r 4lij J j'n i"i~ (_gV 4i£. (jJC 2 j_al oLlLI j_i3a3 (jl ^ <LuL>JI aJJb 
jLjJjl *_a JLjIJJj «.L«iI (jl im'iVI dJ^I^'iiiil jl SjSjII JJ-aVl jjjJJ i t Lo-Vl 
,2j<- I ;,^.llj 3_j^.|jjj| CjVL>J,I ^^3 3_j^.LiiV! 43ljjl^ «_<j/j3j [_g j I ' a 3< 1 1 'L'Sj 
3_La^jJI 4jL>-L». 3 j i \~ ^Ir i " 'j i ^"a I JL3 ^ i a LI I ^& (j\ i n'lVI 3j>-L». OulS I ilj 

^jl jl^ (j c I ~ - — ■■ T t j ,^.tl jjLa cjLJl^pJI 3_ujjj 5x.ljjJI JL^cl cjL>.L>.j 

■x i aJl (jjs JL>.lj (jJa r-LlJLa j-fJJ (JS uU "LlLI ' s ^y j~ i "I Cj V Jjlx -iLj^jl ^1 
(j-a (jja 760 aJ I" i ii j ^ uaAJI CjLu (jjs (jJo r'Lulj *LLI (jjs (jJa 800 ^1 r^Lljej 
r-Liaj i-a-'i 1 »LLI (j-a (jli 200 ^1 r-Llieji JLjJ->JI (jjs (jii TrLiil Laij i«LLI 
CjVjijla «_ojjjj i*LLI (j-a (jja 2500 (_jJI w *~ I i.^tl JoLlaJkl (j-a JLsJj (jja r"LlJl 
i3_j£:|jjj| (jl jJLJI (^3 L^£: 3_j£:LLuaJI (jl JiLJI ^ Jj-fliI 3n,.iitLi oLjII l£J^L^1u.I 
. 3 ii 1" -»J. I ?-LljVI CjVL*-a (jlr i '11^" i .1 LI «LLI dam* ' *j ■ ^_'J 
(_jjl_j3> *LLI (j-a ( _ ;t SLjjji^I Jj-ill ' ^^N j~" ■■! ■ La i ujj a j-Ly idil j (_,lf JLjji£j 
CjVI a «" i ii^U (jii 200j t_!j_Jai! I j*" JLs-lj (jJa i_axaJ i^ll^j" i n_t LjaJjj/ (jla 2700 
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6Jb-Vxll oJlbJI UpoJoASj 

. L^j 2 U ,"j 1 1 ,-iLtl .Atlj 

. fpe-dlLi ■■" 0l_u. I 4-aj 1 (J La j IaJ 1 (j_a 4_a_i^La Cj ljl&S j-J3o3 jj Juj 
jjjJe-a i_alj Mini Sj^alaa. ^1 3j_o-VI SJj^M (j s jl mJVI i_*JI_j^l J)l J)jl JLSj 
d i ■ ^" , ,." Lx J j_a_a 3^9-^ J (J^-*-3-> (J^ 3 i*l dtJ>o 4_jjt_j_Jajl Cjulj->J1 (j_a ^HH^ 
Jii-lj Sjjj^JJJ ijLdl t_)j i ii i a jjlsLaitj! ^1 l? j ' lS 1 - 1 -" J- ^ ' J^ ta a] oLus (j_a 

. Lj^Lije-i J-A-jj 
j«J jl oLj-L' (j-a j J jS jjj^E-a LiJcjjLJ Lj-i3 jJ3alu /oJ (_yll' (Jl^l-Lll (jr^3 
«_j_a_>,j ^^JJ j| i ii \x\ L>J i LgJ^M i'( iiLi 4LloSJ! 4-jj>- jJ jjSJiJ I JjLu/jJ! jjialu 
«_uijo i_ujJl1! (j_aj_J! (_j-o- (jU^J '^». ' L M>^' J' J^^" O"^ j't-.""' ol-J-a 
(jjj j^u£ (JT& (jKintl (j-a c. I U S t flLJLl SKmiI (^^uLu/VI JjJ! jlU*Vl ^Lya 

JLuil^MJ SjJL^JI 3_l2_J| oLil r^V Sji.iai'iitl SJaLtaJ! *!jiie-Uj ,jj 

*_la_u erJJ'j SJLxLUI JjLLiU ^yfl flloil 3_a)l JjJ 3 ^ jj U 1 1 JaJjJI Jia*! jjk 
^Jalj-il/ (_j-Lc. 4_«-3ljJI JjJlJI (j-fl LaJi 4_>JLa oLusj J-^J (j ' " " '"' pi « «">l_i 

SJaLtaJ! a I jLy" i iiV 4LtJJ,l ,_jiiLiil (j-a -U , ,,jVI jjj_,iJ| Jjj j-jjjljj ijLkjJI 

I J j a j-So-Ljj 3_jj^e_i ^Jalj-Zu I j 1 la » I jjl till j tfLj-U '^^J cr^ ^- ' " " '"'^ 

.(_, ma uJI pL«-<i/V! (j-a j_uSDI 
j j 3t j" (_ ;r 3 4r»JLU ijLlU (j-a 4_l2jJ! i>LlI! r'LljV 3j luialijl 42jjJaJI JiLaluj 

jjSLj La (_ ij^l j-A jjV j'lLi 4-lSjJI i>Lii! ^LiJ jLa I jut (^i^-j ''^!-2- l "^i- <jJJ 

.jJal! 3j_ALta-i SJiL^lI,! 3 j.j ,Utl 3_ L L^.tJJ SL^Lca 
\JaJaX Ll i_3jjlj La Lcj j i"i ^ j i u a i"ill SJaLIaJLi oLlI! 'Lii-so 3j-^ J-^'j 
LafjiaUl J^p" 1 ^ Cr* SjniaMitl SjaLUJI a jir" , n'l d^p. Solar Still (j ma Mill 

Multi-Stage Flash Evaporation,_L».!j_U j>jijtll.l ^ i^iaaJI j_iitjlJI Ajujb ^ 
<Uji.J) Jj^ oL>-jJ) » •'■*> jJUl cUI Sjlj^. 3-»-J-i J-Sj (jr^ ^LaLIaJI a j3r~ i n*'q 
(, i ii a uiJI j la 5 1 1 cL^jj-Iaj («L La_i£ (_paj-ft_i_u_uj t^. LgajqaJI j-ijej-ijI jL^>- (jJI 
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ft i ii,i m ii, 1 1 &3IKJI 

4Jj i—Slj-La 2l JjJuLaj LjjIjj>. <JJ^-«_a ^yts^>- (j-° /j ' " '"'!> J k 2 1 1 ^jaSjij 

7-1 n i nil dll jj M^La SjLlII (^ (^yjj-LvjJ! f.\ Kilt jjjS_jj , < at a ,~, (J j>.L>.j >IU/~ 

i4_j_2_JI oLlII 4-l3 >_<iaTu (^jJo ^j^ca ^1 jJlx-Lj ^1 4_lLc I afiXi 1 1 jUt-il! 
^ji\ A r^ij-^jJt jljll ,j-a ^psj^JI ^Lu (jSLxj .(13) joJSj J 'C il i t l (^ (Jjj VjS 

jjjI^jLjLj 4_j_itijvj ( __ps9_>Jl j-*^ (Jj^. 'Sj3J - ^ 1 1 (j-°j i «=■ LL> j-uQj ' Zulu 2i 

«_3jJ lLLI jj r-jLiJI ^jl\ (_psj_>JI «La (j-a 3jlj^>JI JLSjjI (J-tiSlJ 4jjIj_>JI 

«^LL ^1 jl jj_<j/VI ^.M La it i <_p=>j^>JI jjls w >Uj SjUJI ^j j U ^ 1 1 3 4 Lfl^ 

-n J rt I L^aj ^j^* I (j-^J ^U u a i"ill d * Mit ^j ^1 . -Vi ^1 3_}uj /jj-^. (J-ajtlJ /Qj^La J-*"' 

c-U^i^U 3 , ,!<Lc oI«}LLj 3ji»-l jJI Sj^jjulII ^j^JI ~U,„f 1 U~ ^I^Vl 

3^^! *K^.| IJUU ''"^ (j-°J '*'"'•' Cr'S Uj^ f 2^ at mJI <L«-<S/Vl <j-uSL«J dlljj 
/7jL>Jl ^—Jt ^ji.1 Jjl (j-* jLst-iJL) ? 1 1 till ^I^Jl * M i n" /JalSlj (_p=>^a->J1 t tj'^>- 

.«I^JI t_jj_«jij cjLstla j-^£. 3j!j^>J! (JL2jjI (Jj12jJj 

«L>.j_} * a J ) Jj ^j n a ui 11 d * Mil i iaaJa i nJ «L^_uj (_^>a_>J1 ^—3 ^LU ^jse-t-uj 
jj_a (, 1 f I j ( _ ;r J>.L>.j_II ^LLaJLlI Sjlj^s. 4^>-jJ (j-a (j^^-l l£j"' i u a ^1 43jljj>. 
i^^LvjJI » I U i 1 1 j *LI.I ttI^i.i <j-u (jlsjjJI (Ji-I J J>aJ*.jJi.l *!_a^JI 3jlj^>- '^J-i 
jLitj LLaJtila (jLb 3jlj->Jl «L>.j_i pLajjl *_a «_ajj»j *Lll jiis_] JajLtla ^jl tilt_o*j 

i,_P=5jJI (Ji-lj s.1_5^JI ^j'j^^ ^-J-^Cr^ 'l-^er^' *^' ^j'j^ 5 " ^'J- i Lr^ *'"'•' 
4 i ii a^U.1 jLa_jJI ^ agio jj-V JaJLUill ( _ ;r 3 ,3j^' ( Jl^J 4JKJIL1J 

^^ J^-W O^i - ^' *' -0 O^ ^IJ-4JI cj-^ - i ^ - >''' j'^^-^'j o^J-^' 
(jl_a (_gjlj_>JI (J_*J»JI J-al^JlJ 4j*_ujj ijjisjjjl (Ji. I J j Ue_J I . t- i ■ '-■ 3JjL«Jk 

. jUtjJLi 1 1 1 fn~ Jal *Ijj* 4LtA (J^=jj t^^' t^l ^J^^-y f .' "'W *^' 

(j-a J^l OJ^ Cr?"^J^' »^*^l ^j'j^ 5 " '^J- 5 O' H^- 5 J^» «' S- u '-?^' (j-° 
r-Lj-jJI •» U , „ » i mi U jLiejJI (jjta^ij (jl La til! jjj i(_pa^>JI «La 3jljj>- 4j>-jJ 
^1^_^J1 ^--3 jL?e_lj1 Ja t ' la yc-Lx^aj /^>. ' ajSJUl ] jLit_ul ^j- ^-j^ 1 JLxJ /^>. 
■» La i ■■ ( -5 i^. jlitxll ' *"'^"j ir"L>.jJI 3jIjj>. 4j>-jJ J_i^. daJLi^ali Ljjl i na > j uiXI 
(^1 r-j^e-jj >_ajeTu Cj-o. ^jUjLsJI (_gjL>J,l ^1 4l23 j-uLLi (jjj-bj r-Lj-jJI 

.j n" i n" i ^"X"tlj jJtiUI cLlLiC (jLfl «LajLa (_p3jl (Ji-I^ 
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gJLj-VjJI oJlbJI UpjJjj&j 
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ft i in n iji 1 1 ftySllxJI 

(C_i_ul_l L_3^_*J 3jlj->J1 (j_a 4_Uii JLaAj ' ajSJi * (j-^>> ?LAl jLst-1 (Jl (^J i*U (j-° 

j^l J S-j '" Sj!j_>J! oj_a (jla (ji.io i"ill j La a 1 1 3JL>. (j^j n_a-uSJ<JI 3j!jj>. 

fc. i I +"Hj i I j*" 'I aj i "_' V 3 'j a a " Sjljja* L$j| (_gl ir-jLiJ! ^1 4_Laj r-Lj-jJI 
jljj 2l 3_}J_«ILa d j i ii <i ni]\ di I IvLaJm ^j^* ' J^O " f 5 - 1 '^-^ ^J'J— *"^ (jl JLa3 /^-Lc 
djj jbj 4(_£al*jl (_pao_>J1 j-*-3 (J^. (_LL_aJl (_pao_>J1 (j_a jLjt_Jl ' ajSj ) C^p* 
.r-jLiti] L_3J_a3 (jl (JJu ^oLlII (_pao_>Jl *La (_ll i_o_u£jUl 3jljj>. ^J 2j *" 
7-jIj_jj L$3«LaS (jl d j i mi i"itl ' " 1 1 j La a 1 1 cr^- '— "dJ-^H C"*"" t r J j' j: ?-^' J"^ 
j ^ j La a 1 1 4j=jJj La r-LuV 5j>LLaII SJaLLaJ! 2_j_a£ (jl (^-Lt-a-i i'/40-30 (>u La 
Lalj i4 Mr lLjJI ■■■tl ^ ,„a Mitl pUJ^I <Lui£ <j-a '/40-30 JjLaj (j-aj siLa 
a I La '■ i_gL£j ' * 'j a a " SJaLLa ji'ii ~'°i ^hk uJI frU-uiVI <jjj 5_tsLJI 2_j_a£LJ| 
4_lLcj i4_La CjL>.j_>JU (_gjLxjj j La 2 1 1 (^1 SJaLLaJ! Cj^Li- JLa (jLa jji-l (_gj!jj>. 
:3_JLU! 4^>L«J! JSLi ^MiaMil! j^^H dJaLLaJ! (j!jj-a jiielj 
j ..C«'t ljj-->" ^tl c-buiV -^j-taJiil ya La -■' w ,'^ .t»5l ,,.tl (jUl 0( tiT1 pbuii^fl 

jl>i^LI1 5jl>>- + (J^>-VI (j-3Jj>JI f IJ^awij rLawjJI (j£ 

. J_CLd>£jJlj J^JJlJI^ pljL^u^fL) U^3^>J\ (j^ 2 >J fl fll I Sjlj^JI + 

(Jjjs.^! (jiajjj! «!jj>.|j r-La-jJ! (j^. (j uSjlIXIj ^j a] 1 1 1 pi < i'iVI (J*C uug 

(^Ij^*. j^ejjJI 3jlj^>. J'C i"i"j itliaLjJI pU i"iVI (_L«j^a (j_a '/30-20 ^l^*. 
-i 1 ai (^-aj '/40-30 (jJI^- J*C Mi*'q ,_p3jj>J! (jjo Sjjiai! SjIjjJ! Lai . '/40-30 

( lj1^j>. j-^. 3 ^j a a 1 1 3j1j^>J1j (_^a^>J1 ^La (j_a pi ♦ miVu S ^j a a 1 1 3jlj->J1 

?I^JI ujj 1 n" 1 4j*_ujj r-La-jJI j-j^. (_L«->JLi 3 'j a a 1 1 3jlj_r»Jlj i>jjl3j (_pajj>JI 
.r-jL^JI (_ll ^Lll jLitj (_^iajLJ » Jj-*-"^ jl c^J^*' 1 "^ 

(jLSLa^Li (jl 3j,,iiMitl .-.IjU^tl Cy i c . c^jj^.1 ^1 cjjLaOJ! jiLti JjG 

(j-a Jlj>.1j )*_jj-_a J-J-a (Jj (j_a ijj (jS (__2_L]1 ^Lll (j_a CjljILu d nui-v /tLLii 
j I nf I (^1 j \l .^1 I (jia-tj (_Ll«-1J i4^j_JuJl! aLj^i! (^^ lLLIJj (_pajj>JI 4j»-Ljla 
I J_fli (j I dj i3Jo-2j>_a 4_jJa_<j/j < *-«-^ ^J- 3 J-" 1 J^ (*>^' Cr^ ^**'J U5^^ 
tLLiV 2 .j I U 1 1 d j 1 11 a .".tl 1 " 1 1 j La a II (jjs 4j(jj/I^JI CjL>-I i nil (_Ll»J LUSLaj 
4jLa (^jjl^s. JtlJJ OuoSJ! (jl LijjH^.1 lil ^LiLai "*Lii' (j-° ^jLlaJL>JI (j-U^La 
(j_a «_ij-_a J-J-a (ja_j_La 4_ll_a (_Jj 4j>.L?cj L^jLs Lj_aaj £l_U (j-a (jaJL>. (ja_tLa 

5ji j i^n 3-ijiuu 3^.Loii jLp^vi (jjju Liji.! 1 iij .ajuigMiti .-.ijU^ti 
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Jjjj 2 .j I U 1 1 4_JSLII 4a»l i ii U (jLa Lsj_j£.j 7z i^aJI '"'I Lajc aj i_i-uL>2l JjJlX-ij 
JjlaLLU (jl j^lC 4*_lj-a jILaqhS 4_lLa (j_a J-^ l£' 'f-^J-^ J"* - ^ UJ?» a «LlLa (jx. 
(JS i""l V 3jj!j^e_i^a jl 4la.L9 ( _ ;r xia!ji (jj£j La SjLc <>LJJ 7r i"i (JjO (jyjLti (j^JI 

.3_La-&Vl iJL IjjjI L$-l3 3j.I imU 
-I k . « (jf jj -tJUJI ^ JLaJll^VI 3jijLJ/ i.- inijt 3_i,,ia uJI l— llj-LaJillj 
*JLu j_LaJLa ( _ ;r UaLU (jj-aJI t_j£ (_,-Ll JlS (jL\j 'O^i) - ? Jr 1 '-* 3 J- 5 Lg-La Aj^-J^ 
'(j ^ J '"'"' <j-^ (O^a-LU! (jjlaLLa (_f JL>.I ^J3 ^J- i iL -^ 5 I , 000 ^t^s* 41a. I i m 
( _ T fl 4a»l i na ji ir^il ' " 1 1 j La S a ijJLutj i(OJc_cl! jlcl (jl (^1 (J-a-«-J! (^ J a~" "lj 
t_u!jjj! ^1 dj i mi i"ill ■ " 1 1 j La a 1 1 j I m~i)I aJLc (. i j i ii i5J-»J J njijjjjlj J-t#JI 

Jja? j_p*3 Sj^jil oLkaJ.1 J°> ^yiill ftUI ^Lul (Jjis (jl liitj 3j.aUajiVI 

^joll 4j i ii «a i"ill ' " 1 1 j La 2 1 1 ^a sLuLxj^I t_uljj>JI ^j'—'* tiJLcjs (j! j-J^ i4jilS 
J Lax. Li j3 Oil 4-UajX. JJSl L$JaS (_yJ3j iLaj i n±II ( _ ;T J>^aJaJ£jj'l ^j" i all ( _ ;r 3 JlalJ 

. ( _ ;T J*.jL>JI (jljjjtllj l_UJLJtlII 

La£ Cjlj^atiU *ul>l Jo.! jja 3 una iSJI 3JaLLaJL> 3-uLj^ll 3JaLLaJI JijJjj 

L^!Laj«li-u! (jLCal j 5 ^SL^ >< j'stl 3JaLLaJI SJj^J, IjJii <Gl Jl i^LlII (jLcaJVI L&Ijj 

jl_a-J-C.VI -lljj *— <-ulj ALaj-itLi ' " i j La a. jJii <LaJli&x CjLiLijiajj CjVL*-a ( _ ;r 3 
j-3^jj 2f /j i"m a *-*^aj jj i gaj LLa (_£t (-!£. ' ijtx^ajl (j-aj t> J jS (JS i"i ) I J^l** 
. 4_l3L^ CjLuiij jj i ih a J's i"i_t <LiSLli gSUI 3^LLaJI 4_l3 
3^LLaJ! J-jJaJ CjLLa^ejs ^S jaJLtll ^^ AjjLj j£j| 3^LLaJI V^'i J-jJjj (*-yj 
Sjj^ (<s_<j/Lj i— 3j— «-j La /j I c * " ' I La --II aJ—tb -i La « a J_a-«-Jj i3_jj!j_r»JI 
iSjjjJI oJ^J LJSLut LLalaJe a (14) jo^j J*C uJI -i i ajj Rankine Cyclei,j^£LJlj 
^j-x-i llLI jj 3_jj!j^>JI 3^LLaJLi 3j^L«J! Jj^j i^j^j SjjjJ! ojla Jj» .""itj 

3jlj->JI i>J_A a JL^-**i i n" ti La ^'11 i"»l 5j ui rt Jl>.( jt ^t_iILS CjL3J)j^>J,I jj-a JL>.lj 
joj i4_LaJLUaj 4jjIjj>. 4j>.jJ /*-^JJ i£i-U 3^Lc (jaSLjj t^J-il^ i nil JL>. t ) J se i" /^ 
(_gjj| (jrt-JjjjJI (jJJ (jJLoJI JaJLUaJlj 3<ii"jJ,l Sjlj^JI jj «U! jLkj Ji-JJ 

jtSj (ji-JjjiJI <j-° J^' t ^' T^J^i3 1 4_tSLu ISLiJL 1 3Jal_LaJI 57L1JIJ (jljjjJLi jl>.Lj 

j_iii jLa=_Jl (jl (_^1 i(Jaa.jJ1 J_t£, 4 Ac (jL^ Lax. 4jj1jj>.j 4_LaJLUa ^j a A3e *l 
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ft, i ui null I &3IKJI 






' tuS a 




>^> 



t>SLjlj Sj^jJ cr^rH 1 ^alaiej : ( I4)J< ui 

^^ iLajjSij (_gjjc_j^ 4-LaJJe-m 3jIj^>JIj ^j* - "^"- "1 1 JoJLUaJI j!i jLitjJI Lai 
^ se L*a rt ^ la 1 --'j J JjU-aJI < la t < ga * aj t^£jj>*\ 3j-a JjL-u ^—11 jj^tljj ( djS rt 
. JJJ^>- (j-a SjjjJI ij-jj ci^p- 4j^M-«J! ^1 (Ji-JUj (JLc ' 1— » ■ *-» ^1 

1 M"i^eJ V iLu^a-^JI 4^LkU ^jlj^JI JjyxlJLi d-uL^SLJI SJsLkJI r^l ol 
jJlj^jJ.1 j_4 (_, m a mi tl pi < uiVI Qa^ ^-3 VI 4jJjlS"ill j|>ia-!Li 4p.LlJl ,jX: 
(Jl tin 11I (Jj-J 2 SI La ll (j-a I j"l ALaxaj SjjjJI JjjjILi AjJiJ (_g JJI (_£jlj_>JI 
Sjlj^>Jlj (jJLaJI JaJLUaJI ^j jL^JI r^"V <*j}Lc JLajGj-ul Jjbj 1 JiaJSaJI 
jj^_j (jJ-^-ll O^ i-dJj (jr^-J 'Jj- 1 -" ' l -' L ^ ^J "i«i "ill CjL*-a->JU aj-23 d * ^"j 1 1 

2 j inn "ill iLsliaJLi JjsjlJ ^ylll .-.lU^t lj jj^^JLi J_ajLJ ^ylll 3JsliaJI .-«IU-» ^ 
^JJlj d ^ 1 n a ,"it1 CjL*_a_>J,l a JL^-**( i uja .iojSoJl Ji ^j n "ill d * "it (JJO (jl 3-A 

.4j>UJI 
(j 1 1 SaTLj (_gjlj_>JI Jja^tllLi <Ujuj gxll SJaLtaJI J-jJoj (j! a J-2j La-a Ja a. ^1 ' 
4l>.j_aj 3-J^mJlJI (^ SjjIjjs. 4JaLU ^1 .SaJSaJI Jjojo 4l>.j_a : ^^Jt (Ja. I j_a Cj^Lj 
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jJj^jo 4_L>.j_aj (j-UjjjJ! ^S 4jSLuI£Lj_o 4^Ua ^1 4jjIj_>J! 4^al_LaJI Jj^jo 

U I C j_lL-J i_£J_JI J-o^l LgJLa «j^>- (J I J-i3 4^LLaJI Jjjjo 4-lLaC *_a jjj^ljjj 
. <LuLj^£ 4^LIa ^1 J J^J (J-° Uiy*-^' 4-jJ-«-«J 3-aL«JI StLoSLJI 

:( 15) J£L^JI ^ L^4Jl^J! *l>».Vl ^\j r u^iul\ 
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ft, i ui null I &3IKJI 



uiJ!^U^»J.! 



■ *'■< a -4 
SjjiLall iLsLLJLi <LlaaJU JjjJj J J -^ s - a cr* M^^ La£3ji.ig Mill oU-ojJ.! 

(jLl2jjJa dJLutj i4jjIj^ iisLL (jJ! Sji.ig.':.!! 43LLJI L^L^o J}L>. (j-o dl! jj 

: L9-&9 ^jlj^JI Jj^dlLi 5_uLij^SLII 4^LLJI jlJjj 
Central Receiver :(_£j£p,1 J; *" mXI -I 
■*■ la 1 u 2 1 q LiljJu jj-* S >jjS «Lc^_*jj?E_a jj_a ^jS^l ^J 1 Sj i ■■ 1 1 AiJiaj Q^SHj 
^, 1 11 <i ilitl pi * ui 2] q <S *" cii_tjt_i I j**'^ ■"'" aIj (-^Ji /j ' 'I mil p> « miJ^J d i nSLaJI 

JjLjJ! I ^J a J -I ' S-J^Lc *_u3jj ?TJ-^' O"^' ^i^J-^' 4JaiiJl f-^J-« (j-^9 i«L<jLflj 
Sj-iluLua j-i£. jt 3j-iIoLj_a 3j9_t-aj 4Jl *)***( i nV 43jIjj>. 4j>.j_} f-^JJ d m->- i uj -i'j-U 
j_«I/Ljjs (JS. i"i_i JjLjJI (Jl m" 1 ill (j^=ti i<LjSljj gSUI 4^LLaJI /7LHJI 3jJ-i Jj< i""it 

Jaj » i*r-i cj!j i Jj!j_«j/ J <i » " 1 11" 4JLa j_«i/LJl! j-^c (Jl m"n 11VI 3JL>. ^^ Lai 

JjL-aJl y-ajre T uj tj^sjlu ^jt ^jj-i 4_jjL*J1 3jlj->J1 CjL>.j_} (J_$_>u LgJiSLcJ 4_jJLc 

j^i-l J-jL-u £\_l3 j^sj (Job- 3 " J-^Li- (j-^- ti>^ lSj'j^ o'j^ Cr 2 <>»-LuJI 
4j*_ujj i(j!j_>J! (^ (JjLijJ! 3j!jj>. 4j>.jj (jjs J^l 3j!jj>. 4j».jj jti^. jJejjj 
^jlj^J! JjUi! ^ J^L^JI ^1 jl>JI Js, JSLcaJI (> Sjlj^J! JLSi^ 

<L9i_Li]1 r"Lulj 4j-jjLuijj ^-JJ3^J' (jj-JJ e}L> '^ Li _$ ^ ^* '^ ?«-fl3j-J J j-jj>. 2l j^e_tlu 

Dispersed Concentrators -^<^" ...ti 5JJS^11 LJLt^attl -2 

jj_a a j j j S 4_j_<i^ J_i^jjJ dJJij 4jJL«J! j_o_pJ! <U-mJ CjI j SjijJLl dj i u n i"itl 
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2 j j 1 La 1 1 3-^.jjJt (jJI JjLuJ! SjIj^. 3^-jj j-^jJ (j-o^j u i.io uJI pL*_iVI 
V 4Jl (j-utj V ! jut (jl i(ji^! jl Sj^Io 3j>-jj 500) 2 « ajj " SjLc ojSij ^pJlj 

juJjj 3*Lo^ (jl VI dJJj <j_a Jjal Sjlj^s- CjLj-jJ ^jlz. ^Lj^SJI r-Lul o^f 
'"' * ^"j^ ^ o-'^L'J ,j. i .^.1 1 SjIjjs. 4jk.jj ^Ir J-*i*j 3_jjLjj^J! 2al Utl 
sLul j-^-\ <-j-i\^>- (j-a Lb Ij LuSLJ i4laj>J,l 3*LoS Cj.jl.sjl j t <^t t 3j|jj>. 4j>-jJ 
«L>.j_i '"' * ^"j I o IS ^j h a se *" L^jVLoI (jl d j i u a Mill CjL*_a_>J,l (jx. LujJL>. 

l-J Lalu (jl'ia S^LoSLi SJaLLaJ! a U-» ^ Jj< ,"i" (jLa 'Lji^-j (jj- . nil JjLjJI 3jIjj>. 

dji .i «a i"ill CjLjLaj>J,l 3« LiS jj-u (_p-a2 I ,_5^IjjJI (ji><J (j^ill <>jlj^>JI ^^J-J-i JbJ-ao 

. 2Js 1 LaJ I 4-La^t-a 3* I dSa 
(_gjlj_r»JI (jlj_r»JI *_a 4-uJjlU i_i-uL ^1 (j-a 4Su i"m 3jij_U CjLjua->J,l lLijjjjj 
j_aj (_£jljj>. JjLi-a (^rl^- (jlj-><-!l LSj-^iJ ijji-LuJI JjLjJI 4-j3 *_aj*jj (_£JJI 
IjUfcj (jjj^tjJI 3jIjj>. 4j>-jJ (j_a Jjal SjIjjs. 4j>-jJ (ji^. j^e-iu j-^-\ JjLj-" 'Lj^ 
4-uLj jSJI SJaLLaJI r-Lulj (J-UjjjJI Jji i"~i ( _ ;r 3 J a <"i i .ij 
3U«~iinU LjjI J4jjuJl21II «lj^-Vl (j-aQaSJu I j'.[a2U^tl ilj^l^Li Lai 
La LjJLc. 2 _' Lj-Lall I 2al Utl . - 1 1 La -» " (jl (jjLij 2al LaJI AjJaJ i " 1 1 La -» " (^ 
2^j uajJI CjljLiJI J a»"i i n"' , dj i na i"ill 2j3LLaJI CjLLajaji Lai «Ltl jLtJ J a »"i 1 n"t 
(j-UjjjJI (j-a L^>-^)j>. Jjlj l_fljSHI ( _ ;r 3 2jj ,'^..11 CjljLiJI jl «Lil j j V j" (jl 
(j-a jLiJI (_^ajJitj (j-" 1 ^ I— aJ-QjJI «Lil ax (jl dll j 4^LLaJI (jjs 'Lj-aS tjl J-Si (j-bu 
2jjIj_>JI 2_^LLaJI CjLLaja^ <]gjLA cJljLa (j VI (jyJIj i4jj|j_>J| 4^LL (j^s *j^>- 
( _ ;r ijl jLa_Jlj jL^jVI i>LLa ^^ 2JaLLaJI (j^ 3j_uS CjLuiSLj i_3JLSj joJLlII ^j^ 
j\\ ,^\\ ^z-lm 2_ajl jjl VI ij g<" i nl, I ' %j*.<*tl ^Ltij 2_»jjJo ^Ir I jL»j£.l tl^JI 
^ Ir J-aj«JI (^Jl 2 al La '1 JLa_a ^ jjliaLiJL C^jlSJ JL3 2alUlt 4jj L jiSlll 
sLj^SLlI UJajcllI Laje " j' a lj"~ La SjLc diljjj iSjjJl^AI 2al Utl ^jbt aI Jiir" i »l 
jj_aj .SjjJL^-tl Sjlj_r»JI aIjLJt" i »V (_Jjj>.| '"'I SjxLaJ x_a A nun i"itl 4^LLaJL 
Jlj^jIJI 2 »laj? Jjijill Sjlj^JI JLutl^l JL>J.I I JL* ^ 3jijLiJI i^ilAulal!! 
.oLlLI 'LlLx-i (jr^J ^J^*^' "W^W (j^l ' "U JlJJJjj 4a^Jilll ( _ ;r 3 jl ^ .^.1 ,^.", ^Vl 
l^jlj^JI Jj^eiJL S-uLijajS'll 4^LLaJI JLjJaJ <-«IU-» ^i jjjj JjJjlII dJLukj 
SjiitlLI CjLVaJI ,j-a /oJLkJI *L*.jI jj£. (jlaLUI iJJt Jilajj i2 j . m uJI 2al Ult 
'"'Ij ui£ (j-a '"«! LajJl 1 i>JUfc 3j^ 7-jIjJjj njLLJIj >U . „jVI jjj.ijlj Ljjjl ^1 
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ft, iiimijill &JIKJI 

(^j^jlJI «J[ < 1 I ^j-mliLj idslj jL& i_aVT Sj Mif (jJI Jelj ^LiSLII (j-o 3Jjla 

Jalj j Lp 36 SjJa cj! J 4-jjij» i nil 4_ujj>J! 4£LLiil ^^ ij j » i a <it<>« i <tl ;^'a 

d La se a ^1 iti 11 w 1 c (J_o_«jl ^j-j?e_j Oj^SJI /^-^J tyx^jq (_3 m£jj>.| 4_La^t_aj 
. 1981 aLc (^ I jlj« uuj I gjl '; (jjs r I j~''*^l «JsjliU (j-oj i Jo I j j]u& 100 L^jjJS 

t 5 j . ■■ ^ r^i T1 5alUll 4jj|j^J| .-.I^.U-.tl ~a,i ^1 UijJaj jls (J3SL) I j^j 

CjLs-LxLaJlj dj 1 11 n Mill (jljja^l JfLa L^J-IJ Jj ' t -' l£>**' , "il ^j . U" lLILlAj 
3_jjIj_>JI '"'I SoxIoaJI jjjo Ju JuJI dJLut I Lj 2j J tdji .1 «a i"itl Ol at LeaJ Ij dj i m Mill 

01 Sjololul ijjla jl£Lal (^13 (j! Ljjjjj-Ua (j-^j-Ij - .'*"' ' "*jj • •• c^' i£>**^" 

4_j^>. LLi 2 1 CjLcLLaJLJI (j_« ^--j! j ( 'i \-QJ-A JljJjlII (jj (Jj pj'"^i »l LljI (j_a 
jj)l_ua_a Q^< < mi a J^«J 3_».L>JI j>JJ '-'j"*- (j-cljj-Ilj w *~ I '" ^ cMUStK 

. I j i'a 2 a l taJ I 
di! j t5 _i 1 .1 Mill SJsLLaJI (jjJJti 3JI ma [lit \$i~,i°i[Su «J ^^Jl JJ-aVl (j-09 
(J^Li. j_3j_lj l_$_il ^j-Lt-a-i i_iJ3L*_ua f-jLka CjI j 3j_a>LLa dj i m Mill 3JaLLaJI (jl 
jl U ^Nlj ^j_j_«JLS 4_<j>.I_LU j <vlj La 11 j jJJLIjj jl j '11 (j_o 3j)jLX-a CjLJSjI 
SjJsJI CjI JU j^jjj V L#j| Jj 1 JLA ( _ ;r i£. j_a2l J ' -**"' Sj Vj i«Lulj_UI I a 1 a 1 a « 1 1 j 
Jj-blj-ij jl jSjjJ i^aJI (j_o (j ii j I'q dJJj) ^1 3_3LUa2Lij i L^^j_Zu 3j-iJ3 *l_ul 
'■It'll J>lj>jj (jl iiJL*J JL3 j>l 3 j u ii Mill SJsLLaJI J-3>J J-° SJaLLaJI (^Ic i_JJaJl 
4-l3 j-3>2 V mJJJI Ci^jJI J-4J i>ilo 4iajGj| ^ La^iJJJI sLul SJaLLaJI ^ylc; 
JSLuJb Lg-b}Je3 3 j ii io Mill SJaLLaJI »| jiel^ul uxlLalj diljjj .Shiioni Sjalla 
(j_a JLjjJlLi pj_UajJ.l IjLA (Jjl *r~ *r i ii j \jJt i4j>-L>J1 JU£. LgJI m" i .ilj (<u^MJ.l 
3_LjJl_lJI 2 a! LaJI jJlL-oJ 3_o.^JjJSwlII t^JUaj i.qJI (j£, LujJls. «Lul Jj.^A",tl 

Lj^M_>JLi sLljLij^S SJaLLa ^1 3j_»l/Lui Anna Mill SJaLLaJl (Jj^jo Jajjjj 
OJLA (jl dJJj) (^ 1,1 \ inllj hjj'CjIj mil 3j)La jjjj LJLL 'kcjliuaXl 3 j, up Mill 
'j J >i 1 1 (j_a j— i lTlSLII L^Jj^>. jSjIu^ VI <ji~( iilj Lc^jjI/ j-iSVI ( _ ;r jt 4-2jj_LaJ! 
a! JLa-" i ill (_3 Ij-;^^ I rt ' j ' "! aJlSj (jl (_5 J-^p Lr°l ' j^l C ^j 5 * rt j 4 ^JJ^ 
3jj|j_aj jJUIi ^pJI 3-uLij < j<ll 3JflLLaJI r^V J^ J*C uU 3 mm Mill S^LLaJI 
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i3JaLU i_J Lajj iJ ~il\ CjVL>JU *-j-«j>. (^ Lg-al JlJ-"i i ul jLCal ^tP"^ <j-° ^-f^^ 
^Jl (j ii n mi 1 1 Jjjjxil 3jll9»_jJI 4ijjJaJI Lr i, i.- 1 unt 3 nn<i uJI L}L>JI j! VI 

2_jjIj^J! oV^LfT 3-k-i ■■■j 'I 3j^a»Vl . JUjO^I ^Jl 2L>.UJI U^jj *Lij^ 
2^jtj~-jj gSJI 3JaLtaJLi <_sjjlj Lo jl 3jj!j_>J! cjL>.jjijJkl 4-3-jjJa ' dl * j'*» i^iila 

jl_jj-i_u (_JI (j-* djltse rt jujiju fjl i ajl fiLLaJL] 3j1jj>. «L>.j_i pLdjjl (_£-Sj-s t^p* 
4^>.jJ (JjjLlS (_j-A 4_2jj_LaJI 0JL4J 4jtjLiJ! '"'I 5-ixLalJl (. ilf lj i^^Lj^S jLu 
w ^l'j gSjl JL^j>J! j-JJUJ '■^p- Lg-mflJ 4jjIj_>JI CjL>-jJ>J_U <LLa 1 ul^J 3jlj_>JI 
(Jl LajVI 4I3JL1 3jIjl>. 4j>-jJ jjJjj (j-UJ-K-U cA>^ O"^ 
( _ ;r lJ!j 3_jjIj_>JI 4_ujj2l 4-3-jj_LaJLl i_3jjlj La (_,-£3 (_£jj>.2| 4_2jj_LaJ| Lai 
pj-ia J^gJ i !<•> (_3 3^jK^_a 3jLc 9t La 1 ■■ (j_« CjuJijUSJ 2 1 jLjj-*_u Sj-Allb (_A 

i3jUI -»U,„^I^ 3jih~i<U 32LLaJI jjjLIj tijlJ^pSLI'^l jj_a^u(i-p. J^l <j-o 

3JaLIo 1. 1 1 h'i'nj (jl (j-II r'LbeJ SjjJI (j-a (JJjjSJ^'I J•i>- :>, - 1 L)\^ j*^ J^ ifuJJ 
. L^jIj! J-a JL>.| (^3 JJJJ (jt^II 3j jJLi 4iajjj ^^Jl 3JaLLaJI £j£. JJJJ 

3-uLij^II 3JaLLaJI jlJjj 41c gflJj (j; J-JI 3j.nn <SJI 3JaLLaJI jJjfc <-Sjjlj 

^ 1 ..Lt-ui J^ uij da a. N j (_gjJI J-^J : tr J !"j'-* u " uA^-^JU <S^ J-i^ ^ I - ' 
CjLJjjj-iJ tt n 1 ul V L$JLi jLj-4-i (jyjJIj plj-3 (J*-l-3 *J**-*il jl*il 3JL>. ^^ 

(«j*^>- ^1 4 j 1 nil Li (_yl»j Lu* 3.al 1 11 U) I glj-l a 3j_uS 3iLx^o jLa jm i"itl *jj!s 
Laj_ljLj (jLa J^i.1 jJI ^1 cjLJjjjAII jLii! 3^UI 3j^sjL«J. 3j*j1jj i(3jJJI 
(j_a mJj-^I oj-jj-^II 3^LLs ouLs (jl cjjl>. I jlj 1 Lu/Lu/I •» La 1 "II (jyi^- j ' "*"' 3j 
nj^jSLI^I (j^-^'j "j^)- 30 c^l l5-\I^ '"^* o^ 3j jJLi ^jijjSJ^I Jajj 3^LU 

CjlJajHSLIVI (jl j_lC (Ji-t jJI ^1 CjLJjj^aJI (_>^a-*J (Jiiilij jl iLuaaeJ J^ » . .' 

jl 3Jajv^Lo I ijlr j . ir-jL>JI ^1 jj^tlllj w La 1 iJI ^1 tllj^tlll £yi ,jSL«jj V 

(j_a jj^si^j oLjjj^SLiyi jl tillj Ijls-Ij I j Ua cdlUj 3JUJI tfjjt ^ SjUI 

I ga. jlJjj 4JSL4-1 Lul j VLa^s (ji^ * 3jUI ojjt jLa 4jlr j .. U^'a »La 1 uJI 

• J Ut'in M! ^Lj^ jLu (jLj>" Cr'^Wj Ct^W>^ 

Lj>L>JI 3JLa. ^ .U^\l_. ,_£ jj| jjftj t^yii-ljJI ^jjjisjy^SUI^LjllII -2 

CjLj^jSLIVI jjj_soj (Ji-ljJI (^1 (JiiillJI (jjs CjLjjjjAJI (jSL«jj Lutj .dj 1 n< i"ill 
(11) Meinel and Meinel. OP. Cit. P,526- 532. 
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ft. ■ i,i i nji 1 1 ftJUxJI 

Sjj_>J,I cjl_ijij_lS_IV! (jLa (^LlILjj , ■» u , ,.tl ^lc I j La ^j^*; jj^tij (_yj.II 

(JjiLj/I (jlr (_J-aL«3 L^JLa Cjl^tiJI Lai 2_J| i ,ill 3 it uJI » • La 1 1 J CjLijjjSLIVI 
(<u»ilj (jl CjLijijjSLIVI 4£j^>- «Lul ^3 J i a -» Jji ^ ■ >. j 1 1 d It i"iII (Jajo L$j| 
. 1 j ( .. A * SjLU CjIj^Jj gj\ i mi (_Jj>.1 J /] Sj u L^jI (_l«-4_i Cjl^j?e_iJ1 *_« (_£jj>.| 3j-a 

1 1 j Ljj (j< • La 3 4_i^-jJJ 4 It i"itl Cj^LaL>.j 4-JL^JI 4 )■> i"itl Cj^LoLs. (jjliejj 

(3jLu/ ^jl\ SjU.1 jll»j cjljj^ii! cjLJ^pSLIVI >(_La SjLc! (jl 2! i^^Lj^^ > j-^- 

___ r Hj| Cj^M_i^>j_U al j i"iL-i ifljjjiil jljll (__ r 3 3j_&LtaJ! oJLA j i"i"i i"j i Lit JL^. 
3j_£uLla -I jj gSLlI JljJjj ^'j-° c^l J J: '""'"" '-^LIJ ci^J 'Li > '2f LijjJI JJ * ' " 

.jJj-LaJI (j-o L*j_lc. (jlr 3j 1 nn Mill Lj^LiJLi 

: j-UI Jri^aJI lrff> 

Lj}U»J! ,^23 S-uLj^ 2JaLU j^JJ ajiniMitl 2alUH jJ^LJl! Jj^J! Js> 

«L>.L>. Lx-ijjj ^ J "J *j 4 . tyJJ *^>-L>. Lx-ijJ ^Lij^SLI! TrLuLi 4j i m i"ill 
2JaLia jJj^jo (_g| ij^s-l (_,-!! pjj (j_a 2 al La II (Jjj-so CjLlUx. iJ JS J^i-jdJ 
4_lLi£. (j_o /?-jLul (_jLij»$1 jLlLjjI 4_uLij-^ cLsLLa (j_a (J " Q '"'" M-*^ 3 Cjuojo^ 

(j .I j t j 2_3L>J! cjLjjLLajJI i>jJjj (_gJJ! jLuJLs j_»iL^a jLu ^Jt ajjt Jj^tiJI 

j-j-C. 2al LaJI ' " 1 1 La 5e " lJ £ sLjj^SLII CjIjJjjs (j_o TtjLJ! jLuJL^ -5-S>la jLuj 

jLljJ! Jjj^e-j-j (»j-aj Sj-^a-l ijJLijt (jl lLLI j jS jG <Lxa£ J'C i"i_t V I jut (jl 

tLaJljm '"«! ^j .U"tl ^_a cLal jLitl<j/!j JJijUa jLu (^J j_«I/Liil 

o- 3 Jj^-^ 1 -" v^i-^-J ^-dj'j-^' (jjLCLL^ 2Uj , „jtl z j j ^. V I t-iLtc. j-jjjlj 

2 a I U U j_j,LJ,l Jj^tll! Lj!j_a jjjs jls- I ijl\ f-jj (j^s 2al LaJI Jjjjo CjLlUx. 

(^1 2^L^VW J 'l5j'j^' JiF^' o^ ^Wj^' 21LLaJI rLL\V 3jinaMitl 
2_ul_ij ^11 2^LLaJ! jlJcG ^ ajmoMitl LMitU ^jj^a^JI 5*LiSLI! (jLa dili 

Lj>L>JLa i^jjJI c2j! jj 2_ajir"iiiiU 2jj|j^>JI 4^LLaJI .-.IU-»« 5*Lfl^ JjUj 

ci!LL»j <•/ 12-10 (jJI>=. j-Lp 3*LA£Li ,_L«ju JLuO^V! SjijLiil Sjinail.tl 
Sj^La ^''- : ? , - 1 c 1 - 1 ^° '^li '• ' ^ (_,-!! I j* a j (jLC^J (^l j j i"i" (jylll t-jjLajJ! i_^ju 
2 ,n<LjtJI ^ ^ u.Vlj Ljljil JLuO^Li 2j,,io, : :ill Lj>UJI (^k. »ji^ll j^j3 

^^^ 2j__3jitt ^j.^^tl SsLflSLII Lai idilj (j-o jj^l (^1 2 j mill ajjb J-^H ^-^ 
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. LljjJS 2j°iljj gSj| 2al Utl JlJjj ,~il U-» /i StLfl^ JjL»j La l _yJtJ '/25 JlJJLs. (^ 

2 jlH\ ;j j< II 3JaLLJ! £y> L^Lul (jl ^ Laj| S.u^^AJ! b>UJ! jLu! 
C-LkjI/^I 3j-Ju j_l*j *-aj 1 1 JJ^*" l^sLuJI (_., i ii n i"itl f-Lul/VI «_a LojJa fc. i i iiLuj 

3jJL> jj-alj 3_uLij^SLII SJaLLJI jljiio q] *^*X\ (jSLI i4joLJI SJaLLJ! j^Z 

3 j , n a Mitl Lj>U»J! 3JL>. (j^j lCT iLij^SL!! jl^J! j! j-laj ^Lj^SLII jLlJ! 
i_gi (jjj 1 1— i ^ "^ jLljJ! SjLjiu (^ jj-»j (_j.II LS-^jd (_> ""i '* n pL«-<S/Vt j-i^ (jLa 

(_, i ii »i M.tt pUji/^L! 3 - ii,iqi : :itl Lj>L>J! SjUeI^u! (jLa ajl2j La ^1 iaLbVLy 

c-LkjIi^I ■ Lsj 2 i ■■ (JL>. (^^ jtlu 4-jjUj jXll SJaLtaJ! (jl ( __ t Jjlaj 1 1 j» ilu ^^ ^JJ>3 

.pLtJi/^L! i. .itI i n" ^j^ju c^aj (jJI 5-AjJl rLb>o Vj tSuIi^JI (^lc (_, un uJI 
^jjs-^I (Jj-IaJ! o^ ^j-i-*- 1 oj-^ j-y 3 ^ ^J ' "" '"'^ Lj^M_>J! ( __ r a 4j^L>J! ojlaj 

JjIjjjJI (j^iejjijr'Lbej ^LiutS .jm i"ill (j-a sLuLij^SJ! SJsLtaJ! J-Jjj (^ 4jl_u1I 
SjJs (__, I c IjLoJLc! j • a a J jl (J j La J Cl^J ^1 5_i altai, I Sj!j_>J! 4j*.j.J (_jJ! 
(_, inn uJI *_o->JU J^>..}(_J-l3 iGjIjjs- 4j>.jJj JjLuJI 3^a£j (jiin uJI pLuji/VI 
4-ujjV!j 4jj!j_>J! CjL>.jJjJ.! 3j-^ *W>^-" 5"^"1 (Jj-^ Cr^ tr^J 'lSj'j-*^' 
3j1j^>. «L>.J_5 ^L-J-S *— (2JJJ L?-*-** t -^ t ^3 Lyjj /T*-^ 6 - 1 J4!-^ cJ^J-* -0 L)"-^ ^J^J—*"^ 

(l2) Semi-Conductors *ltf $JU 4mi dl^l 

(jjjLtllLa i3JjLc (jjji-lj ^Ljj^SLII jLpi! 4li^j_a jlj^ i_dl_L& (jl ajUU 

£(_£-Sj (J_i-aa_a l. i i ii -»Jl La_Ljj ^LuLj-^jSJI tJJ^Ljji^l » * ' ^*" 4_Loj ^p* J-* - ^-^ 
)«— Sj jlj^s dJLut (jl j^lc i/ySu^gSjl jLuJ! (_La-y V 4JI (__ r uLA : i JjLc jl I JL>- 

^1 j i~il (0_<jiLj jIjJL! ojla i—Sjjljj i3JjL«J! jljllj Jjir-ijUJI SjujlJu jljl! (_>u 

<_3j|j_Li (^ jLul! cLL^sj^ •» j ■ al jljl! OJLA (jl dJJJLi 'j i a a 1 1 j iCj^Li^jjJII 
(__;jj| j-o^l 4jj^L 4jJj 4JL^5jJil 4_ul/ jljJLlj .(_£_)j>.| i_3jjJi (__ r 3 3JjLcj 4_L_jla 

jljJi! (__ r i Sjj^>.jJ.I cjUjij-HSLIVLj (j >i < j i I (j i>i <; i U j"j-j Lijjlj j _jl (_5-"»j 
d , ^a^.', 1 1 3j|j_>Jt cjL>-jj jjcj . J^L^iJt cjLJj_pSLILi 43_)jj>J,l (__ t j*j i(__ T ^-jL>JI 

(__3 (_gj^ I ill c_t_pjHJl (J5^-J (4 T Ja_us 4j>.j^ 273-) ^j ' la 1 1 vA^aJl (j-o 4_Ljj-aI1 

I09-I08 cK .i c _viL j JI j^^J.1 ,^ab..j. tJ ,,H i>(l2) 
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ft. ; mi n hi 1 1 &3IKJI 

Jjir^jUJI djir-iL>. (jl ti^o-j 'Sjj>. cjLJjijjSLII liil JJ Lljj J^>-jj Vj QjIjj 3JL>- 

dU jjj .(^Ljj^SLII Jji^->jHJI 4-i^sL>. t_)Li£. (.^-"y Cj Lj jjli£j2 1 aJJb 4Sjj>. ^-iLlc. 
J_Lc jl 3_jjl_«J! Sjlj_>JI CjLj-jJ JLlC Lai iSJjLc jljjJ ■- j ■ -»" L4JL9 (jltaX I 

4_i_LlJI (j_o cjLj^-jSLIV! j_jj_>u (jSL«Jk! (j-a •» j ■ aj 4JLa ^^j-Us pl» i"il j-sp 

j-aj-j dJJ Jj L*_uj cLjL(_aJ1 d 't-r mil (J_«i^tj A^Lt_a ^_A Lai ^jjijIiSj Vlj i3jj^>JJ 
j_jj_>o 4-xLft-C iZij n't 1 .il LILLaj i4_u>-j_a 4 i •> i"i (_Lu>o LjJI (j^ Sj^oll 

.jLuJI Jji^ijj SjUI 2<- 1 Laj 1 ub (jLa cjLJji_pSL!VI 
(j^pSLIV! (J^j-il 4JL*J^s Sj^-a 4-AL>. ijJjlu j_j_>J, I (j^pSLIVI (jLa Liji J L«£j 

(_y-3j 'Sj-^>- CjLJjj-HSLII L&Jl^£. Jl^-JJ V 4JI liil j ,_,"*'*■•'*' JjIr-ljUJI 4 Jlr-lL>. 

(^LlJLi jj£iljj cjl^^flJ! jjjl! LjjI i m cjLjjj^SJVI jjlc q^j lSj-^' -^j- 
4_j_Lj_ l ^3jji ^j^s SI , ^.-^ s^m ^ La «j Lxjj cjl^jtAILi cjLj^jSLIV! jL>oI <lJ t* 

2 I i^ij-1,1 d 1 mi SjLiil (_gj^LJI <_4j^lll ^\ 3_uLi/ olio (jl iijL>. I Jlj 
(jJI i^jJj I J-& o^ ^ •■■• ; '' 3_Lu3jII 4 j ni S^UI J^LCj (j^s (jicl Lt^aLCj (j^i 

icLjLajj-a 4_lLu-£3^j ^j^ i\ ' ^^ S^Lll ^—LajLj L4-4 ^^J d Lea-ilk Cjuj^HSJI -i^>»J 

<t3lji J< mi~j ^^.jLiJ! j! jJLl (j.3 oLJ^)JlSLII 5jtjjl 4J >ilo Q^SLJLuJLa 

CjLijjUSLIJ (jjwi. 4J (_g JJ! jjA , „ Alt (Jio tiLa iSjj^ij 4SLuI/ ^j^»_' «_a I j ■*--» j 

Jjuoj *_j :: ?-^ ct^ lSj-^* 1 - 1 s t-><-'l-Lll SjLil ^La ( _ 3 j>.jL>JI jljJll (j-3 cjLJ^pSLII 

Sj^L ^yS S.ls.jJ.I SjUIj 3_JLoJI SjLU c^kjjjv I jlj i4_l>-j^ 2LbeJi dil jJ Ujj 
4jJLcoJI SjLil (jja JL2IL1VI J 1 a -»_' Cj-o. I 1 j uj (Jl LeajVI tLalaJLa (jLa SjL>.lj 
j J .' ' ^ O^J iJLi^ijVI OaLaUj l^jjlj 4 lx i"itl 4_L>-jJkl SjLLI ^1 4 !■> i"itl 
't flj 1 uj j i^yijjVt pjj-JI jl jl uujVI jjj-^ 1 (J< LajVI JaLaJ 4^, 1 1 1 o (<Cu (jt <ntl 
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. d j i ii o Mill u^L>J1 x_Lt-£3 ^—3 0JLA ^Jl . *-»" V I JsLaj £jja 

i—^\j ui tl 3_c1j3 <*jj (jjJI 4jj^LJ! SjUI cJJj (^a ^jl Sji.ig uJI 4j1>J! 

J ' a ^JL3 «LjjLi_o d i se mi CjIJ m£j-^>>Ij «Lo*^_a d jjc mi CjI]} _M^_a ^jj^SLlJ L#-i3 
ao2j tjo* <- 'j' a j"j flJl j-j3LxJI *lHjj t^J I ' eaj I JaLoj J_t£, (jLtSlu * jl I ij'^' 
j-jj-j^JL) m£| ^J-t-o^JLl ^j_a «L_ljj-3 d SJa-Lq ^—i ^J'J^ (^J^-*^- 1 d L^ax»X I d * miVI 

(j^pSJV! Jajj 43 LL (j-a j_£l 2 i^iioU pL-J^I SJsLL oJL£ liLa .olJjj^SLII 

CjI JL>.J I j '^ 1 ' 4_uLij^£ ^J^*- <>>3 ill JLsJ ^1 OjJJ-J I J-& (.g-SJJ J iCjI^tAII 
<Llse-uJI CjI j 4-2-La-Ll, I ^£ 3jj_>JU CjLjjjjSLIVI ■» • • -»"j i^^Lj^S jLu (jLjj_<j/ 
dJJ j_i J id j >J-U 3~b=-<lJI Cjli <LalalX I ^JS Cjl a^ulll ■» ■ 1 aj Lo_Lu 2_JL_uJI 

*u lil 4j^.jL>. SjjI j ^Jsi ^Lj^SLII jLuJ! jj i nj j ^Lij^ J-^>- 3j-^ ^j-y 

CjLJjjjAILs '<LjSj i^aJl *L>-jJll (J^ia (jr^ jno '"ill J-Us CjLJjj^S 4^LU JLajjLJ 
j_ljLjJ! Cj JLso 3j JJLj Q^yl&Sx I Ja_ij SJaLIa (j-o j_j£ I I j"al U Q^Sij (jH-JI 
^j a "■ t LgJLa lLL! j (j-o (JJSl I j"al U (jj£j (_^<-JI CjLJojjjIII Lai i t;r LaJ^35J^iII 

■ w Slj^xil jl^->JI jl ( _ ;r iaJ^a jj^il I j_uQll JljJjj oj J ' " ^' a *j ' j-^ ' jJjjj 

La jjt I j'al U ^jja I«Jl>. (jLfl Sj_uSL!! iSLLaJI CjI j CjLJjjjjiI! <U-mIJlj (^yis-J 
Jl_jJ^_j (_!! j-j>. i ^j-^>- ^549^ '-*-4 J O J^J ' J^P'-"' ^^tH-^ (j-^ aJL^-**i i 11 1 

Aq_jJL>J1 7t_u jjj ^^S_lLu_oJIS d -^ '**' Je g ^1 a_a jj_a d j i n <i uu\ L)^L>J1 » * • a3 

Sjljjlc Lsj-L dJl_La ^La jljll l^^Lo.1 ^1 4iLlslj iajj^oLCJ! jShj-£^ 

iZj-iVS ^1^_*_o J-al^JLjl a J-A j3Jjj SjLll j"^' jj-* ^ J ' " Q '"'^ c ^-^'^' df * * ' a 
^ (^1 i2jmn Mill 4j1>JI SsLo^^ » jJL^alll 3j-^= i-S^tji-l jl jljll L^!>Ll>.l 

(j-a 5x:jmi-iU L^LiJLa i«Lj^ ^Jl u ,, infill pLoji/^l 41LU L^L^jo 3*Li^ 
Lalj i'/ 18-12 jji_i La 7-jljJu S^LoS L^Jj LaLaj (j-o » I ■ -■»* (J\ Lai oj^jlj ' "H 

(13) Godfrey, D,L. Photovoltaic Power Generation Van Nostrand Reinhold Co., London, U.K., 
1979.PP.66- 70 
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6..j,ui,n,ui.ll &3IKJI 

Lj^LiJ! Lol l'/. 5 -2 tj\i La LgJtLoS t-jIjjjj (jjj^jJ! » I ui 1 1 Ll i_3jjlJ 4-2jjiaj 

(jLa i—ijLajJ! j^ia ( -5 -3 cJljLo (_^lllj aj-<JL>J! tc_ujj (j_o 2^y, . ^.1 1 dj i m i"itl 
. (l4) /8 -5 L^*L^ j-Los ^^.sKJI jlujj_^ LjMi. Lalj //20-I6 j±u Lgj*L£ 

Cj L«_«_>J, I (Jl <i »" i ill w I c t_ijLjtlI! ^j-so d j i .1 «a i"ill Lj^M_>J! S«LoS »-3jJj 

3 j I -»J1 (j-Lc (_, i .1 1 ui tl pU uiVI (j-o Jjj-U j-^j-^ rj *" I Sj^jJ,! 3 j i .1 1 Mill 

j_uQlLi ''I"' aj i—iyLvu^M I JL& (jl j_i^. i4_ul_ij^SLII 3^LLaJI (j-a L^>.Lul SjLjjj 

^ j-iSLilJI (Jjjej liiljjj i3_lL>J! 3j!j^- 3^>-jj f-LijjV 3«La£J! ^ylc ^yAuJI 

4_lL>J! J^ejJ li^jjej (_£jlj_>JI (Jj »riU (jja 5 'I flj • uVlj dji iih i"itl Lj^LiJ! JJ_>-JJ 

3jj!j_>JI 3JaLLa]!j 4-uLij^SLJI 3^LLaJ! /jj-u 1 _gjljj>.- ( _ 7 jLij^s ^ i«< i"i «_«uy-a ^1 

.(is) j^+ji i^im d^LftS ^ djri^ll J*ij*Jl 

jjjj J^!^ tdlia 3j,,io, : :ill Lj}LiJI J& dil JfT 3jj!j^J! ^LCi! ^ UfT 
Sjlj^. 3^.jj <_4jtij 3jjIj^J! ( 2>jLSLL1 ^^Aa 1 3_uLij < j<tl 3JaliaJI r-Lul is.\-& ^s 

(^a Lai .aurii.nU aUjL.jtt sj^>.V! s*L£ ^l • ■ t ~th a^L^l ^a.ubj^sLi! 

5» I a£ (j-o J_»o ^5-J-II J-al^JtJLi 3-o^SLx.a i." 1 1 ii J 1 5; I A< 1 1 a 3j i n n uJI Lj^LiJI 

^Ir 2 j i .1 <i Mil I S_lL>J I if. La£ i_3jjljj i '/25 ,2^c. Jjjj V L$J J "-^j^-j 3 j 1 11 1 Mil I 

:L$Jf 

= il uimi'itl 2ui>JI 5«LjS 



/- ■•■ q i^ll pLa^i^l 3_ui x r- ta 1 u * I iuvL-4u4 



:^^ 4jiii oitiTI <U-L>J1 3«LiS ^yic 3^j|XI J^iI^jlII Lai 

(j^j-lSLIV ! Ja_ij S^LLsj (j 11 <i i~i 11 «j_Us cjLJjj^s SJsLU ^j^j 4£^m_«J1 - 1 

lLijj 4^LU (j-o j-j^1 1 j~al U jjjSij (_yJ-ll CjLijjj^JI dilG (ji Ljji j Ji^ . 3j jJL 
(j-o i_ka_ij-Jl 4_^LLs 1 ^ Laieja t^, LaJfl^aja All j^uQJl /^-u /^i-11 /jj-A ^jji^IxSj z\ 
Lj^LjJl 3-cl <-LaJ 3U»"ii.iU jljll 1 fca « " ^ 7-j!jj3 L^cSLI (Jj^^ cr^l *- i '-° 

(14) Meinel and Meinel, Op. cit. P.528 . 

(15) Kreith and Kreider, op. cit, P.567 
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6Jb-Vxll oJlbJI Up^Jgjij 

3JaLLi (_£jLcuj ^15-a Q^SLlLujJ! (_j-^ icJ^S (jjy_iSLJI 2,3-1,1 <j-u 4 j i tin i"itl 

I , I I j*. al U jjjSij (_^ll! cjLJjjj^JI (jla ^LULij oJ^a (jji^-iSLII I , I .-Lajj-JI 

j U ', 1 1 i j 1 4-uj'\ jlj i nil 4_lL>JI Lg-La Jjri" i nl (j^JI ( -5 -& j-^l jl cJ^a (jjj-iSLII 
4jL>.jjs J>^3 «_Lu m£ jJI ' aolaJI jjjfl *j^JI LiJJIl (jl J>j (_, nig uJI ■ U\*\\ ^Jl 
Lj^L>. ( _ ;r 3 ( _ ;r LiJ^J3jjjjiJI j_uQJ! J-jJjj (jJI ^J-^- 1 (jJ-^ji J^' J' OJO^r!- ' ' ' 2 
3JaLU (j-o '/77 (_, I r (_, i n a uJI I *jUtl ( j_ a «j-^><-!l dilj mJj-uxjj t(jj$LiL i nil 

V (j hi i Mill L-iJaJI 3JaLU <j-a /.23 dJI_L& (jLa dJJj (^icj niU^L i \.UH 

. (j^£Lu_U_ujl (j_« d Cj * . -*-> \ I d J , ,| q ,"|I1 4_I_L>J! L^-LA ' '--■"' ■ ■■" 

I j",al U j^jjl CjLijjjji]! (jl :3jIjj>. (^1 ^ i a] 1 1 1 CjLJjjjjUI 3JsLLi Jj^-i -2 
3_a_bie-a (jL»cl (jlr ^j qj i" (J^LCjJI 3JaLU) (jjj^SDVI ■ La jj 3JaLLa (j-a jj£I 

(jjs jj^elu 3jj_>J,I cjLj^jSLI^I (j-a I o i ii^ (jl (^1 I jut us-^jW _3 i4_JL>JI (Ji-lj) 

«_j_Ua_i I JL^jj I J j II (Jjj^s^JI * J^*~" ""' Xj J^ lajVI JoLiJ (j£, SjLlilj 4-SLaXo 

,j_a *>>JI tiili (jla dlli (^Jl SLaLJaVLi '3j|>>- jSLi <_ylc S^fTj^J! LgiaLU 

4J3LU (JSLtuj (jjj_iSLI^(l I j ■ ' mJ tia-ijJI 4JaLU (j£, JJJJ (jH^' UjH5^' 3J3U3 

(j^. SjljIj 4J3LL L^JI tilJj Sjlj^. J< mi 1 I ajulaj (jl i.-,jlj V iUSJ <L£jj>. 

La 3jIjj>. (J*C mm 3 Sj 5 a 1 1 4Jal_LaJI ^-Lu (Jj'CjIj 1 ntl Lj^vLi. (_5-3j ijj^=-ill 4_l>.L>. 
.(_, 1,10 Mill ' ajlajl SLsLUJjticajj^ /.33 jl 3 ir-TinU 3JaLLaJI 3_L«£,j^ '/43 Jj)L*j 
4-a_i« JUj_l»jj J I . ViVI JaLoi (J^>L>. W ^,'J g^-ll J^t!-^' (j-° 0^ Vj - ^ "^ 

uJI <^<~VI Jol_2_i 3jlj^>. (^LlILij i«LlL>JI 3jIjj>. 4^-jJ> (.^Lc t_ij 1 n~iU jLuJI 
l_L* (j-oj it_ij 1 n"iU jLuJI 'Lp" cij j> I jij 1 aj-tb ij\jj>J\ 4^>-j-s ' " ' * ^"j I Lo-lSLa 
(jj'CjIjintl Lj>L>J tbpalil ScLiSLILa i3j.nn Mill Lj>L>JI J^j-fi 3_ujjtl ^13 

CjL^_j_Lla_Ul (_5 (jSJ i4ji^La «L>.jJ) 300 /-J j I j"j I ) 3> » *"j" JJ^ ^ J ^ ' a (j 1 J ' ^" 
Sjl i ii-«. (jLa 4-La-ijJ I sLji-LUI L^jjJiJIj (j 1113 Mill pLkjI/VI j-jjLj C^joj djJjjjiJI 
j-lC. pU mi^/I 3_<ijJ3 7-j-Ia J-»J w S ft 1 1 «j->JI (j-o '/38 (^1 J lqj (Jl LajVI JaLaJ 

(jMiOMitl ■ ^jUtl 32LU J^ (jJI 3 j . imILi j iSjIj^. (jJI SJjstiJLl 32LUJI j j^'iU 

(j-a '/26 , 5 (^Ijj. i-ilj-lj Lx-« i'/ 1 7 , 5 ^jJI^j*. (Jl -^~VI JaLiL SjLcui. ^-Lu 

.3_uLij^ 32LU J< mi; 3jijJI ^ (j mo Mill ' aoIaJI 3JaLU 

t(, i n o Miii pi* miVi (j-o ^>^i fi ^J-^ , "' o " * ' cJ-^ 1 -^ uo-^i ^j ' "^ j n ' a ^ ~^ 

'"'lj se-fljLl Sjj_r»J,l CjLijij-iSLI'il (j^ajLj J)L>ol 3j)Lcl (j£. sLjoLUI SjI in-»Jlj 
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ft i in n iji 1 1 631KJI 

oJUfc J< mi"j t 3 j I aJI (^ 4_ljLj_^SLII oLajLHI ^ Sjl mJJI (jJI 4^LUsl 
h£.}J-J m£ jjl j-«^i I /j ' 'i o mil ' fl_i]aj| (J_$j?e_a (j-« '• ' 2 Ly^-^ 3 * L * -l<3j > . j Si ' ea 1 1 

^Jl 3 j ,„ q .'iitl ajsLkJt Jj^o ^ 4^j<jIji,iII LMiJI 2*Li5T J^ j_>T ^1 

i La v« '/. 14 (jJ!^- (jJI a_uLj^ aJaLU 

5j J ~^*^ (jr-S -^>J I gJSU 2al Utl (j| jJLi! (_Jjj>.| j 'I '^" » AaJb dJLcjfc 

jl jjj^Lo jLu ^1 c^jliJI jLu-II L)i?- :!>, - 1 ^j-^*"^ Lj^LiJLi 4Jo^jj_L! 4_^>.jL>JI 

5j J "^^ a-I A< j^c dLj_aLj CjLjjLLajJI (^ 5-jSb^gSlll 5al Utl (jji- 3«Li£ 
SJsliaJI Jj^so 3«Li£ (jl I 'i<>j-3 ^ia ' w "'l j III Jl m~i ..VI 3 La S j (^ 5_uLjj^SLII 

I jut ^Ij '/I0 «JLu t-jjIUU ^Lij^SLII j^jJ! (^k: jjj^a jLu ^1 3_u^«-<iJI 
(j-a cLuL^ill 3«Lo£LI! (jLa a 70 43*LoS (^Lij^S jjjj^ Jj» mm! Jm'n iu jLuJI 
(4j! Jo.1 c-jjIUU J^JtiLI) ^jImmI! 2UX, ^J (a.Lui^AJI 2_JLiJI) Jj^UI 2UX, 

.UVa /.7 .JaljJI ^ i_Lj 



^J L^L^jo (jSUj jl Sjjjjs SJaLLaJ! f-l>il j^£l ^ S_uLij^SL!! 2JaLLaJI 

-1 La « " ^joij ^ LjjsIjLJeIj-uI jjSUj U£ 3Jj fl i .M SJaLLaJI ,j_o ,_£jj>.Vl f-l^jVl 
3jlj^>.j J_l^5 ^1 (Jj^tjj 4-iSljj gSJI SJaLLaJLfl i4Js|_LaJ| (j-a j ui j 1 1 CjLvLlo.1 
isLoU^SJI CjLJLJcjjJI (^ 4jj!jj>. dJaLU ^1 J^tjjj i4_uLj^SLI! Tc-uL^ii! (^ 

SluLij^SLI! ajallaJI J2J (jLa dl! j£ ^S.uLij^JI cuIjjj^U ^ 4-£>^- 2^LL= ^Ij 
(jiL^j il dJ>L^>LI ^^la. rL^>«j ^ ioVL*J! >n; ^ L^Jl Jj ioJl£ 2 La SJ 

.i_i2Ji^S_lI,I Sj^jvl d La i ulaj - I .'--.All ( ^^ L^i2j 

j_JlI_lII jLlIJI (jJLc S-ljLj^SLII 5alUlt 5jtjLiJI cuVLuO^VI juI*3j 
ij_«i/LJ,l jLuJI JjJ>ij 3 n.ii uJI Lj!>L>JI a>2jj i j^pil jLuJI jl (i^j^LaJI) 

jJ^LII jLuJI JjJJ^i (j^-°VW o' ^i!J J^JJ 3^ac 4jI J< mm V dili (jl j_lC 
. LjjLjo Sj^jjIIj 4-<u^LU (Jj^tlll 3j^>.| (Jl <n"n uLi JJjILo jLu (^1 
CjLcLj/ (J!>L»- ''J-^JJ ct^ ^Jixlil jjMH Mill pU mi VI (_^aSI i^ajj \j Laj ^SL! 

jL^ill cjLcLu/ *IJjI jjmk Mill pL«ji/VI Sjuiu j_l»hJ Ij-kuj ijL^ill «l_ul S^jLa^s 

2al La 'I ,j_a I ^"1 j UaX»j SJ^-vVl JU _jjjj 3jmio mi II L>L>JI JLuiluil (jLa 
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gJLj-VjJI oJlbJI UpjJgj&j 



(j-C 3j_i1j-J1 <* :9l La II d J o S (j-JJ^elU 4_a_i^Lo (jj^>« (JjLj-uJ (JLsj 



LM-iJ! (ji^. juitj ^1 4^LLaJI 3 ^\\\\ ^La di! JJ ^Ijl^VI Ut^ >^>y ^ 

. 2JaLLaJ| (jjjJtll Sj^jvl I j i "^' Lj^LiJI i_uL>. ^1 -i ■ ai d j i ii <j ."ill 
. <j I U 1 1 Jl o'n ,,V| el » j j U i.^ , i ,i ■s. 2 al La ll (^-jj-^e-J 3j^>.| I ajljejj 
^1 r"lj-»J (_^<-JI ;~il ^j ,U",tl ( _ ;r a3 '(Jl i'n nVl ^ 5 La * I 4_L2jj_LiI! (_^tajl LaJJIj 
\l i^jVI jlj'tij Jl ■ aajVI Sjg-wl J^tiVrt 3Ut~miU Ld±£2Ja|_LaJ| (jjsJJa jljJLo 
(OJoJI *jj» LaJl oLlU 7t_Us CjLLaje-a jl ^jljj.lj CjljLLall (^ Lii j_jJL»jJIj 
, ; i j I U 1 1 jjIsjJlJLj (jyAjJ «jLiJ! j-o^l J-& CjLjjLLajJ! (J I mli ul (jl-3 I -u i m 

SjljIjJ! 2JaLLaJI Qj^i. jjLa ! jij>. 3j_u£ 3 j f .10 £JI Lj>L>J! 2^.1 ma oJl£ lil La! 

j^l »j x I II 3JL>J! OJLA ( _ ;r 3 t_^*jj ^1 1** J-^J LilSLo •» j ■ aJ CjLjjLLsj ( _ ;r 3 
(^1 tfl-J-ll j=-^a «L>.j_j_S_II (^jj^e-iJI oj^>.\ fj<j (j-°J 'lX>*"' (ji)^^ 4-»Laji 

-l;j gSDI r-LlJ'^ ^''-^h'jj-J J j * ""' cr^ dJ-I J J-»j i>L_JLl J I t>i~ i ..V 3-jJLc. cjUIjjs. 
ijl j Jal ^Ir jjjuJI jti^. aL2j (_ylll 3_jjLoj^$J! jtjjjijl ,-<! U-» ^ ^^ Lt£ 

Lj}L>JI ( j-a4-uLlj < j<tl 4aLLaJI aIjJcjj-uI (jLSLa^La j-aVl ! JL* Jla j jjtj Ijlj 

(jLSLaVLi dl!ji£ i4_uLij^£LII 2Jal_LaJ| jlJjI! liili jl*j jj^jjjli^JI a! jid^V 

j' O^J^' <Jj-^ *>^~ i^jLJIj^s- (_,-3 slj^J! (jjj>.j *I>^-II ' " ' I La C I i '— Jji i"i" 
r-LuV CjLLujjjJ! JL>.| Jji i"~t ^^ dll j Jjlj ■ La j JLiiaJL I «!^J! (Jl <<1 1 .ilj I j~ -- i 
.CjWIj 3j^>-^(l (_>^a-»J Jji i""il Sj_«I/Ljjs 4JI <n"n .il (-;r i>- jl *LuLjj^SL!I 4^LLaJI 
aJJ»-"i 1, 1 j 4^LL a LLaJj I jKjiti LLalaim (16) /a^j J< Mill ^ AjLaJj 
3^>.L>JI jj-fi 2 »LajVl tfJLA Jla ^JSj 1 5_uLjj < j<I| d^LLaJI (jj^ '"' l ^J 1 ^.' 11 

JLjtii-uVI ij\£ Ijl jj>Lo jLu^JI j_.S/LlU jLuJI Jjjjo Zj&>-} J\-ajCu-u\ j^jJI 

CjVojJ.1 (Jl mli 11L1 jLuJI (Jjojo 4_lUx. r<Cuj i JJijUa jLu ^1 r-Liaj i— lalLaJL I 
^'al ,v.l j i ,^.« l<~ 2alUtl 2 ^t^U (_gj!r>o 3jL«JI ^j i (inverters) CjLJLaJI jl 
LM-iJI j-^^ S-IL^. ^ 4jj|UU 41LLJI JlJjJ3 ^U^iaJ 2_uL,j^SLII 2alUlt 
.jj>.V jl oi i ill < " « I ■ I Laj 1 1 d j 1 1" (^c (jj_r»JI Sj^>-lj dj 1 1 m ilill 
i ^jl\ ■"'! agjlal!! dilG ^ SjjjLajs 3jnio uJI L^LiJI oVLuil<j/l cJljLo 
(_ 7 ic 5j LalXa CjVI m"n i.VI i La « a oJljLai dll jjj i4ji^jjJ,I I j~ A Kl jj_jj 
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ft, i ui null I ftJUxJI 
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i— xUJI 5*iSU j^Ul Jjj^cd) V'^j^" 5jiUj J^Ji JilaS - 16 JiCi 
SJbj^f Silk Jl 

LfcJI ^Lj^JI jLOJl JL^yl c-ilaTij <pj| ajjjjdij SjUaJI jLLUI 
4_o*Lul (j_a 'JJ-^-a 4-i-ui^ Mill u^L>JI ^ j l a***< < nl ■- ■ ■ ea * CU-i^t-i (cUi j <<•> i ,3gJ9aj| 

(^Jl Jj^aj q] 5jr ,r o ^.M L>LiJI Lx>.y^SaJ ^LfT La <ul «Jaiyij . 3^1 i,Vr°iVl 

j_La 5_. \l ,*-.", aVI ililjl j~ir>U ■ -...^ L$jl _aJ JjJol!! (j-a 3_JL>J! 3-Ls.j-I.I 
Lj^LiJI jjjiaj ^^ j_ui j3l » I i a a 1 1 j i at (jLcu-iVI J^i-jJ (jLS J-iia i4jl JuJI 
LAjj^Iaj ^ I dil j ,5j \l , V.aVI LjlaKj ^1 j-ta-lll (jjj L^JLajtli-ul j 3jmn Mill 
CjLjVjJI (j_a j_L£ ^^ 2 jj S, i ■■*' j 4jj*_uIjIL<j/I CjIjI j"r V » Ltaa. LgJI m"n Jj 

. ( _ ;r J T jJajjjJI jL>oVlj SJlxILU 

cuVI^'VI 2j^>.l JjiM," ^ 5 j r ,■ o .^■Tl Lj>U»JI JUjO^I (jJI SLaLUsVLij 
(jLa 3_Jj|^_*Ji.| l£j-2-" u ^ * .' * ^j'L'j J^^ 2al Utl jj^3j SjljjlxII JjJoLiU (^ 

Sji'C i ntl ClUnT nil 3_uLjj^SLII 2alUtl Jj^iJ 4_iJLa>jtJI '"'I ^j .U".tl ^j'~»< liJLut 
Jalj^Lp 100 ^1 *_jjLiill OJLA ^j^«_' ^^ Sj-JjJJ SJsLLaJI SjJS J LaJJ •<_>"J3-"j 

lj_i^JL2_a 3 j ,„ o iSJI Lj>L>JI JUjiI^I JljUi 2_u>«-11 Jj-^ SjmitLij 
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6Jb-Vxll oJilkJI Up^Jgjij 

^1 o ***( ( uL cLsLLaJl (j-° ' gJl ■'^"' rt (J_al£L) 4jj-3 J_lJ)j3 rft**M ( n tilt-O". i4-jj)q* i nil 
j_Lc 3 j , ,,<a .'lill Lj>Lai! S-uLgjJ! SjJUi!! Mjlmj i Ltj^ii. J 3_i , ,! <a uJI Lj}L>JI 

.Jalj^i^ lOOO^JI >4 j iT. , ,i a ^i3j3 pi j tv. h j is I jjLZ 350 gj>£ill JU-£1 

I j I jj — i j d j i mi ."ill SJaliaJLi (j^sLiJI J LaAJI (j-a I n^'nl JU3 Qi^- 1 ' "-^ 
I jut JUX. I ^aj"~ V 3 j i .i <i Mill 2 al Ull j *.! la ^ jj| j_i£. ' W ^,'J^^J LSj'j-^' 

7-Lpl 3-^>^ (_,-3 Sjij^-jI! SJaLLJI JSLAj 3._.,Utl ^ ju».j3 L#Jl Jj jl>J! 

(jLjijV! J <n~i J <Cal Lai! 4-LCbe-a j >l ■ ^ a ( _ ;r & C)Lt i n-r"itl oJUfc JS isLlUsjVI 
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ft, i ui null I &3IKJI 



^U 



It iillLiljjIli 

:4jj5JI 4S>UJI Jajxuu o-°>" 3jjIj v , L"^ 
15* (12-Jlj) =j 

(j_ajJ! ^Jjlj ijL^ La.Lj-Lt3 3jluLUI (j-l^a-JJ I Ct^jJI ,jl5 III) ^L1a^ tj^-L^A-tlLJI cJajJI L?hu ^ (3 &*JA 

i_- u> jji I'mj 1 La ij2 jLilcl till J C(.(-u-J 4jjljJI 4_4_|^ J_l3 (_t^.jj,l jl *_ JL.-aJI 3jLi) (jLfl 4_u-uLiJ,l-!_9 

. 4_i^ljJI 4_*_l2 13^-"-^ <jr^' SjLiVLi jjLj-i V t_$JJI 4_i^ljJI aLjj 

JL3 t^j^ajjl ^-ijlj? L_)-u_4_tIiJ I (_)j-4 ^-Jj'jj O^-J - *-^' ^^'j "— J^-jjI 4_u-ul_i_u 2I Lil ajJI (jft^Ji I JL^J 

■ 4_a-qjul '"'I ^j JajJl fj^m ■ ,_iS L^-a I JlJeZliu la L^jLcm- (jLSLa^u Tcj-t^sla tliJtuaaj 



(jlSLaLi jjhJI 4_lU-<JI ii iLSj .U"tl ^>.« ■ ajJLL<-u LiJLfl SLailJuXI LljjjJI *ut2 j-s-o 1 *j^ L*ia^c jJaa. nj^ 

. Jj}-'* ' ^ > Jl - a Lt^ ' ^ J- 1 l>* ^tH ^ t_p^-^J (1) I ' '-"* ' I <J-« LJ (JlJ la 1 4-coAij L$jj_»j jj I ^£j LSJ I 

tj-jLljl (JSLtjJl jJtUj /5J-JI9 ( _)-ixx_ilJI f-Ldjjl ^-J^'j 4jjL*-a ,_J) (Cv>>i 3)_a Jjji_Li_u 

tjjjJllII J£LAJI 4JLL_uJI 4-Ij>mi JLseaJ I JL$J_a. . Ij-a^Q ^jLjjj >^ ^iLP' t_c-cv 

(f)\*(£)L*. + (J)l3»(r)l5-. (g)B» =J ^» 

' r ." ^" ^^ >*•' jJ^- t -" J 4^^L«JI Ll<-l^^ Ijjj 
(j.)Ub( t )llb-=0)LL». 

LLAc Ltfl dim.] I aLI (_ya AJJ |_^t j^fl d ^ U i a ^£ | ^^ ^j^xA-jJ I L_)J^£.J 3jL>^ ^-^_g ^^J-*-* 1 LJjjl IjLa 

■ tii Lc LxiJ I (%j8 l^JULSj Lo (^jJ) tdJj jl«j L^Jjj*J^ o-^j^' ^ii'j d -*- 1 ^ 

' La 9> JL^-iIu 40 ^ysj-C < La ». ^, 1 c *_5j dJaJLi (_2 t il I (__2 t ia s-JiJIa ^a >_tiuJl tlt3a i m.-vl tjjG-a 

18,12 (_g aLjiJ i il I i^& ^yxA-CJjj} Q-)-a 4_i al^ . » I aTu-u V I 

(l8,l2)Ub(40)Ui- = O) 11 ^ 

(0, 329) (0 839)- 
276- 
iL>.jj 106 = j 
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6Jb-Vxll oJilkJI Up^Jgj^J 

4 ^ cjLcl_t-u 7 ^g^l i n" j (jl jl^j ' 5^ 1 c l^i ' - u aj ^ La • ulj ■ cjI^Ljj ^1 4j^ljJI ^^ (Jj^jcjj^ 

7:4-12 = JJSj-AJ ' £*3j 

4: 56 

<__£ j j a i i 9>_iJ! La I ( L>-L_i_i^3 jj a_i-u-<i->J Ig 4_i-u.iL-uJI 4JLl3jJI a 4juI J I a_ffc J} J i^uJI dt3 a jjl ^1 

■ »L^i-a JpLa.! 4 _a 4jljL-oJI 

Loa t L^j as-c a ^-ixa-JojI Jja >_tlu (Ja_j 4_lL4JJ! 4jSLx*iXI 9-A a 9 «-1 1 <j als (jl _lj t-La | ■ ■■ ■ Aa-u! ij.3"^ ' 'Lma* U- 

Cj_3a t j_a 1 IJ j-i-Jl Cj_3a <=L_c_i_3 7" j-la J-* * ijJLLaJLLfl 1 lajJulq Jjaj-iiuJ! diflg <13 j_*_a Ci_q_i JL2 CLua\ J 

1 ! a jJu I a 1 Jj a >_iiuJ I (Ja^>- t j-a jJ I 4j a I j <Lqo3 < *«.*.-» ^ a L-uJ a j_u I (Jj-b (j Ls iS.>^ ' t3i -^i>^- i 3 ' (3^-^^-^ ' 

.JjjLaj 8a <LcL-u 14 A^_JI J^is ?Ll_LJ (JjL-uJI JLjJJ (jr^ 
(-J) j glaJl ^j-a Cj-SaJl ijj-b <SyLj-u-i j gJaJl /_J) Jjaj-iiuJ! difla ^j-a di3ajl ijj-b (jl aJLSj Lc_4 i l^^M ' 

j^a21 djlj fj-JaJj a . ^JjL^j-a (j_9^ j S ' Cr^J-^ 3 Lr^ l)'">" ' ^J-** ij' Ly*-*-* 1 -J-A 9 ti ! a >JjI 

LjI aj /j-l-C LJajl (SalaXl _a ,_>l3j2l ■»■ la 1 -■ /Jlc La t - la ■ " LfcLtlGj /^jJI ,_i-u-<i-tlJI £- L<_tli 2 I 4j-4^ /^lc 
4_l<i-AI gj J j J-ajv ijj^- (j-u-4-tuJl 4S>jv ,_3 (JjLCIJ' I JL& (j) t ,__t-u-4_iluJ I O^-mJla ^yu^j-LJjl I f-LdJ jl 

t j_a L^_!j_fl_! ^ C]L]Ll.u->JI fljUl t j_0 (J^-L-uJ Jj'"* 4-_mj-<l-jJI 5al UH . eLc^Lj-JI CliLLmJ-JI (j^ 4-^3 L>. 

(jjj^j-tuJl ?*-^J-t Lii^sg f_IajLJ ,_i-u-<i-tlJ I Q^mJl a 1 j-u^i-tlJI pLdJjl u! g\j 4_i^sLiJI Cj 2ijL«JLI (j-U ^-" £)] 
(JJJl ?ljL1JjI ^j-a >_uSjl (^JLLita t^^^jlsj 21 ■»■ la 1 -■ /J-C La d ^^ ' ,j-3 t_k5j JlALxhX 4-luujL »l_c-mjl ^_2 
4_j_4_S j_jJLij ^j_a LLLSL-c-1 L^-jI 111 o-^J^-J 4-lxjiIJLi ^yj^j-LJjl] ^J-a <t2 >_«_a ^j-a I j »^*M -»-" ■ -.' ^jSLcj 

us .sutiai ouuj^i oii aijUij ^^^\ 3 iu^Vi ~u,.,vi ^ il^lji (J .„ q ,'; .n ^u^i^i 

* 1 1->" - u < ^^Li. jJSLtJiJ a . CjL^>-IjjI 1 aXtac ^ /r^- ^j-u-o-^uJ I 4jlx«| i k-j 5 1 -■ ul aj 4^ i>-«-o ^j-<i LUSLcj L^jI 
CIiL^j^IjJI {jr £i JLflljJJI ^bil Cc-u T u ^ Ij^aSLjtlj (jf Lj'jlj-" ^J-fc 1 f^^^*- J^^ O-^ OidJ^*-''' 

4jl.lm\ t l»j>. al Jai-J (_2 ^SL^TljI ^^j-o ;ja-iS-<Cu £aaeJ 4_4J^U,I Jj'^ 1 "^' (_pL-ijja JLaJuj-uI a ^ a D -- 1 I 

i_3 )_«_! Lo-xfl 4-txaLmVI jj_a21 ^a 4_3 j_*J,l tJJLft >-ll«j 3 tCjuLLJl ,_ii 4_t-L<_a (^LsLLa Ai jjjxajIoJI 

,_LjJ, I (_)j>- I J ,j^. | j-u^t-tIaJ I 4-JUJJ I t tJtJ>. a I (Jj^>- ^ /r^ ^SL^TJ I AJJ CLc-LV ,___! LlaJJ 4-uJLi-aJ I f^J-O I ' QJ I L] 

4ji-LJ,l CjI^-jjlTlLI jjjJL^iil 4jjI^j>JI <-iljeru-u^l (_,!£. ^jJj ^JJ! j^\ t^jLa-t-tl p j -t 1 taj 1 1 5U,,.ljj 
J'"'" ^^-3 CjLjLLjJI J^>-lj (jrJ] jLaJJL (j^i^AJI 4-<-ti^ 7-LjjjJI J ■>■'<* VI ^j.a ^Ll<i^ ( L^J 4_Laj^>J.I 
4_*_Jl.^l c-La_-v J iJa^VI t j-<^ 1 ^j-^-11 J-1^3 ^ Lai L^Tl^jCJ] lillji^ IjijLj j->J' d^i LJ^** »LlJJI 

.4jLLiiI ^JL^jIII J-4-=-J! J-uLall dilj^ 

t t-m.3* L>.l_L-La 3>_tI)LjLjl 4-C.Li-uJl ,--i-u-^-tlJ I C.lA-<-uJI ^^'j? ^)-u-^-^uJ I f L^J J I ^J^'j C_u-uJ>. I ^LLa 

d=J*. JLul ^-J-l 30 tj&j-c tia -^ (jrlc 4a^IjJI CuJoSLI! <1jJ-^ ^ jl jT 2I ( _ 3 _2 (^lu-c^JI Cc-i^^lll 

• 1 - 1 aj 1 "Xi 
t^jL l_4^ ^,-il oMjJI 4-u-uL-u^/l Lj'jljJI j-JjLS-a (jl JL>Ji JIjjjJI ^ SjijIjJI oLa^i«J,l {_ya 
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ft i ii,i m ii, 1 1 &3IKJI 

iLvjj 30 = tj-^J-*' ^d$l3 

0^>)l*(30)L>- + (30)LL>-(30)LL>. = (j) U 

j-i^j * , 5 + , 866 * I * , 866 
75 

ajina intl pLojjl aj^IJ iUa-k^ ^7^5 ^"j J 48 . 6 = 

:iJLlH ibLJ.1 i,,....^ .^.h-i-V* ^nnAII ..-.mull Sjjlj Lof 
0)11* + (j)U. Q0II-. Wl» 

(48.6) lI*-(30) I* 0^^) ^ 

0,66- 1/2*1 

757 

-, .jCTI ^ '. , 1 n ^a jll I ,j : ~~U J] * :':. U U-L Jj^ ". a ^ j ■, JO ~? = ^ w 

:4j 111 niTI Jajljj>JI (4^uj —4 

tj no Mill 4£ v>. <L«-ulaJ I a ■ ai aJL^j ^jimni Jajl w>. ,J-4JlJ -i 1 ■ ■ ■"■'! ulajjl a I jLsr" 1 nl ^jlSLoiu ^j) 



O" 



mSji 



3jj_i^3 AjLfljg d ft^-k I 0J-& (j-« J j - "" 4-uau^4Mj\ u^jI j_iJI jjLiJ ,_jl3j2l ■»■ La 1 " /5-1-c =Ua2j ,_JI 4-ixjixju 
uLoJ ■t- i ;lj -Ltl aX-tt *\jJ*^l.lm\ (jLiLaVL (jLa i_dJa£ iaL*JI Jl^is 4_u.<-u_JI t j- u ^- t UI 4^>- tj-c 

j_o2l j-^9 j I j *' II jjlj-lo 4_!LLj ^2 4_!j>jja-*-JI 9 <txi32l ■»■ la i " » I /J-C 1 _j-u--a-iuJI qjuml ■ Laa 5 ■ -■ ^jg'j 

^■^ « ^ ^j-c Lj? -u-o- t iiJ i >— >-^->j cjLjUjJi *u-4-i^j ^ =uj^m (JjL^jJi jl>oj ^jLulaU ( j^-..uj ^jji 

4_j_4_^ j>L*_j^ iU^Ij A.tl aX* aI jl-cTu-uI tjSUj ^ . Ji^l jJI jjjJ] jLillLi L^J 7-U-mJI ^f ^jLlJI *'j^' 

J_<i_*J^ tjjej^aJI aLI (j^ 2LuaLJ> (j^jj^-Sj (JSLJij dj**<Wl -»■ U,,.*yl ^it- dUal , ,.11 (J _m^_ t lJ| pLa-iI^I 

:4_Jll]| .-»ljU^tl *p3 *JLjJI ^ 5Ur, ^V 4_u_u^_j< <i=4>^ 

.1 ! jJu I -JJ j_iiuJ I ' Iaj» >j>- 21 a i ! a_L>J I -J La_tiaJ I - Iaj» (_p-<u 1-4-4 JL>-I ,j_!jLaLju_a ^j^-Lajv f«-^jl " I 

I jj 4_il t _ r l<-cj t_$jjLc JfLtlij I ^.jl UaT -il-ij-j j-j'^-i f»-<-uJ f«-<-ujl^ » LsLS-UI aIzlaj f^ IjL>.j^ Cj_u -2 
. Ijj>- <Jli^ /tun 3 4iJLiiJ1^ f>-<-u 2 4_ajLjJ1 SjjIjJI j taJi (jLa /^u^ I ^^^ S^JljJI j taJi ,jl5 

CjL>-j J I (Jj-qj I g-UJ <_HJ! _a 4j*-j J j fl -^ (Jj-QJ <Lx>-jLiJI 5>jI jJl Jji-^iJ t^j-ueJ >_)l ajJI ^JUt f*^J "3 
0JL& r<u^ Jj-<U^ i«L>-jJ 90 JiLgj ( t jJjj^>J.! sJaLaj Jai>.) jjl^jJI 3^>^ 0' LT^l U" 1 ^ 0' <J^1 'j^-*_9 

-jjjxA-tuJI pLdJjl ^Jjlj <— jLvjjJu jjIgjJI 
aj-ojI 9 CjL>-jJ 10 p '-'* (J^ (J-j-QJ '"' J "*• ' 4-i qLt-uTi-a aLi-u-31 ^_J) 4jj*-jL>JI SjjIjJI da-Lse ^ f0-m3 -4 
t( t j_! j->»-LI ^_loLij ■ la >.) j_jI gjJI j_S)_a ,__£ >ajj 4JjLajJ,l JoLiiJI ^j-u J • ^~-~ /jjJI >j! gjJI jLIa5l 

■ tjr ujA-Zjl I Cla-<-uJI ^_j'j {*r!-^' ^-^ lP-* 1-1 ^ 
IJljI )_ll OjJl j-S>-a ,_ii t_d-S-l jLALxilX 4lmllL 4-LmJl jJ^L>- AJJ (J^\ (_2 ^jxA-tlqjl 4£>J>- (j^-JJuJ -5 
*_^j_a (JA_l«j (J^-' (j -4 -^ oW^' l — J i- c -'- J - tj^>- /--j-u-4-^uJ I CKt-mJI g ( _)jxx_ilJl pLfljjl j^-Uj alj i iLjj^sj 

i k-La-J 5^_jIj da_i-3e^a J_c *=i La 5J ^.^ j*Jij L^JLfl ^L.-oJI Jlilll jj^ \-c& L y±A-^A\ ^j-^ L/4-*-^ ^^J' 
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6Jb-Vxll oJlbJI Up^Jgjij 

.jL^jL ^jI^jJI j^j^ u- 4 ttjL>J' ila^J I ^£. |jj Mill aL^oLi ^>.j-i 49 , 2 J-j^j^ <1>.j.s6 ,48 I *j Ua 

_•____ _j__i ,___ j__ «_i I la a. /«____)! - *l"-_tl jL^JJI __________ _j^__-» (j__.4i.t--. I *_3lj_e> ^-t-_- r*J_! _)l J_*_ -6 

\Ss-A __-3 L-d-S-l Jw-AL-iuii, cLlulJIu t^J-^' --J-j J iJ^L_>. _J " ^ ' " 1 1 J"- 4 -"- ---i-H IjL-- (_p-«J 9 t__a ____.! 

j fl-aJI J__i. Jj-*- Jl>-IjJI ajjJI (jM->- 4_jLi_L- 4-u.mJJI j__.4-.2-l I 4fsj_>. -__-L_i III] 4Jf -k^M a Li_Ac 
(jpic ^j_-*_--l^ __-_u____JI __j}L_i_^M ^"U^'t ( j^_j J ,^.< _g jj| _La_>_t 1 Jj-*- 4JjL4j-« ------ 1 l-£-L_- ___-_-<i.--JI 

21 ___.) jIj_j\_>. jj-jj-i 2 I j_va 4_jj_i_-_J| j-u-4---Jl 4_i >_>- (jl !j__- _?--*■- a t j-i_~4___j! (Jj->- _j_3) 2 I jl JL~ 
LH>-^ 1J "> J >^b *J>^^~J ." * "." " J "-r-Kj ' ' ^'"^ tj ij^j-jj-jJjj >£^Lj Ijj^-« JjO" Ui>--* J .""".' -* 
-,J_j j-i\ ijl_jf-^_jLa j, g miL Ijjj-a _>y»j_i-l (_-)l J jrU L^__-j_>. JjLaj* _---_J1 _jJ ^>____J-j_i-4__^-^ 'Jj*' 

4J j-u_-a---- I 4__> >__- ,__3 ( _j-j L^-lJ 1 IjLAa t___!___! jjjLs- >_!___ 9 _L_> ______ >_! I >j-3 3 ij'jl'ivujwj ' L? ' "_ ' 

4_sj_>. 1 a -^" jjhJI 4-LuaLjjJI 7-_sLj__ll J-4-C _j-« (_jg---- 4Jl j| 2Lu---a-i--l I -_iLL-_->JI ____ Oj-uS^ 4_L4_.il 

, La _L_____L-t ____ 4____L__JI ,____*__! I £_*___■ *_M __j_j_4_s^ j__a__JI 

J-j&L-J, 4-l-uJJu L^J-flfl-qa ,j__4___JI 4_s>_v _r-JJ C_ja__U 4_u_i_4-_u 4_L_J)_>. AjJL (17) r«-3) _]_____.! ____ 

____jJ1 2__)j_*_« j_i u_!jJL__lL_ aLaJI _J^L_>- -_.-_)j _£l ___i ,j__<i___JI f-3j^ (Ihjju (J-*- "_ij tC-jjSJI <____ ___u__ 

__-___^l____ I Ci_g—--JI q ,j__4___J' 9-___jl Llaj 3^1 >__a 4jjj____U -_____uJ| (j^-u-J aj (j-^9 Aa_JI 9 ______q___J I 

u_>j____ 4_i 9IJ 4__j_*_« I gj La i -laj ,j-_A- ^! 4_ui__4___J! 4J_iJ)_>JI flJjjJ _^ >->■' L-jfl»--i_l __ILL_i t3 >__uL_- 

4_l__i__J Ll3 ( _$ Jijji__l I 7_I____J I I _L_> ^ L_*_) I jj l£i I 1 j a _$ M q_2 9 1 _--i-3 1 7_____o _$ I /-J-C- ,j_j-4-__J I 4jl__ I 

:4_JL_JI 4_5^_j_1I JLaj-1_uL (j__4-__JI 4j___I ■ Laj 5 1 - 4jjIj jL_j| _>-^ij (j__L_2l 7______il 

4_-jj 90 — _j-u_a---jl 4jl__I - Laj S ■ ■• 4jalj + _j__-a---jl pLcjjl 4_jalj 
(-ic _j-u-c--aJl 4_t__ul __5j____ 4j alj jL__j) _j-s_aj 4_u_j^___jI 4i_u>_>JI ^j-a _j__a---jl f- -__jl 4_jalj jL_jL 9 

(-ic _j__c---jl 4jl__I - Laj 5 1 u 4jalj 1 1 Leu-*- _>>■! t|>X-3 4jjajs__il - La 1 _>l 1 4-,-aJu Lot tj-Jia^i! t_1____j! 

^_a JLa UL-X I JJ->-t I lJlC- MMx-l I /*^ 9-° (J"-* 1 - 1 _?"- ' d ' O -4 -J -'J-* - " {*-«-« J ' l£ -I9- 4 -" ?* " L$ ' 

(_,__ 4-jiij---JI 4j^_-IjJI (J--C. m__4-5-II 4ji__lI J_)j____ 4jjIj ^^^Ji-a Ljjjl I jl M--4-i -3jj_i__tl 4jp-ljJI 

rUuU (ft- 4__ L_aJ I L_1_J ___! _j-_a--aJ I *__i J^l (J-UlCu A J__J l__l L_ J I j I 21 A JJ _j_fl L>- L___> 3)__u L«J I 4__ L_aJ I 

J_i__ t t j i>_--JI 0__*_)L >_)l 9JJ1 j^j-A ij-A /-jl_>JI jj_>_U /-Jlc. I ' i j i f ■ La 5 ■ ■■ ■ 4J____JI a_L_> t j^i ____- 

-:4jJ__II 4_i>L_JI J<jl---Ij 4_j^l^JI 4 * A f^_3l «i_L__JI 4j___j 
<L_j'j UJ-^ (j-jL-uJI J-llI _____ - Lai 5j-l 4_____ 4j_jIj-90 - 4_jJij_4_tJI 4^_-IjJI (j-Lc. -taj-L--Jl 4j_jlj 

_____<i___J! _i_j_ij_JL L_-L___> S^>__._»JI 4__L__JI ___i c_jj£_II ___) 4jL_J 4_i_i^___]l 4^_-ljJI ____- J_>j_i__JI 

.4_;-jJ 31 ^jL-oJ jliT 21 ___! 

__!__ 4_L___L__JI _-_■__-! --Jl pL_____Vl ■*_-«-» <iij_U 4_L___a___JI ______ 1^__*-J 1 aI_j_______,I L___j! jl£_-VL (jJ 

,_>___ju( 17) (0-2j J---.--JI _;___ 4_I___j^___>_J 1 (j--~_- L-Lt-t-aj J_ib^ ___uj___l_ L;r iJj__. _J-5L--J ^-.--Sil -- U, ,.tl 
.(3^-^ *j^ Ct^ J ""•'" A (J-^---J L^J j_j____L_j (_--JI^ ______4___JI pl_*___.VI __jL_4-Cj 4_t__>L_>JI aL__j2I 
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ft, i ui null I &3IKJI 




c- jfll v—i 5L.> - \vj£* 
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&\M &i» 8 






J-cI&J V 3JjjLiII SJsLLJI j^l ina {j£. OjJLj>J! jj 

(jl ^1 Lij-<i! 5-ajl 1 .ill (Jjj^iAJI uJs LiJI il p j 1 ajJL 1 

3 j mi a Mill 3 al Utl< ajjJiJI dJaLLJI j.sl ,r\a >n) 

4^UaJ| Jaia. SjL^o ,jx. ttuJLaiil j>J-a }1_3 dlljjj 
(jl j j'' ' ' t-LgaJu 2f j Si < a a i_£JLlA Al_}l_a L^ul J '^>J 

1. 1 i ->. ^1 Ll>. j j mi j SJjjlJI SJsLLJI ^ iiujj«JI 

^JLlI LI La-SJI ^1 Jj 2 al U tl , U A ^ 5J| ,„ a «_x 
^jl 7c_ualj tjS mi 1 ^ J**' ' " 1) '^*'' 1 J-A ^—b I J^j U m ,. 

m, g Ull J^LoJI VI Sul^JJl ^ u^ 3JaLLJI likaa. 

.SjJJL>J,lj L^ia SjjLkILU 43t£ 2 SI taJI j \l .^» «i «_a 
aL* jjJ ..2al Utl 2_ajl» *u-uL> (-5 -CJlJ U (j^ '^ 
p o_L^a_a ^—11 cLsLLaJl ^j^ i mi ) ^ ' aau >i 1 1 jLkul Cj-OJ ^—3 
3jj)j-_u3 J_lSG /jj-llj j-)J_uJI (j-* L^i-il j 'OJ 1 jl^ A^ 
4«ajl» /J-lLi-l £jja {jl£ jJLlj t/j <)\f MS mi 1 L$-*-a J-aLftHjl 
«L_*_oljJL_i p^ i X^_ I l—i (j a j J U JU>.| ^jl ««L9l_La_ll 

ajiLkJi oi— VI u^ ^n a -.M ,j m^JI v^Li^l 

^IN j~ •■■! J -jj aj (jLSLaVLi (jL^ I jl Li^ O^tJIj 
jl >j a II 3_MiL3j m^j" 1 ,1 a ^Ir j_uQJI (jjj 2al Utl 
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.,_£jj>.V! lljL»..C<--*-a.U ^x^-Lu^t CjIjJlU! ^ylc 
(jl i .1 ) VI ol_3j_I ( _ ;r jj/L<j/l j_al 2j3liaJI j 'I -^ a J-SjJ (jl 'LlS i*I (~i V La_aj 
' - " J ?— ° i_L«LjljJI w I c 43ljJL3 SjLjjj (j i'iLlII alj"i 1 no f-^JJ 4-ajJjjj 

1 ^ ,^,~<l LalS sbl Ljiejjlj tc-UsI^jJIj i4_uLl>J! <0l AIa*La 77LIJI (_L^-I <j-a d J*J JaJI 
(j-o ^J-ilj 4jI_j^>. ^_y^ 4-j-a-Lc Sjjj cJjLs- 5J3I tail I JjJL>- \j '"" (jL^uVI 

J 5 *~ llj j a 1 ■■ ilj 3jL*jJIj 3x.ljjJlj 2«* I ;,^tl JLx-a iJ ^ 2_j^.LiJVI 4jIjjls 

. 2_j.}LU 4j>-IjJI CiLlI Laj " J J a j"'J 
^^ (Jj-=»<-i 4Ja2j cLlUsLU (jjj_il! ( _ ;r 3 Lijjjl (jr^ ^J** I LiaJI Sjjj-JI i.'iK i"i 
oljJa ^ Ir J_«JL«-j (jLcuJVI (jl^ j! Ji*-l3 .2alUlt jjLojVI a|jLJr"nil JaLaJI 
t-LjjJIj (j 11 g i"i ILS 4-Lt-LjiaJI j \l .^t I (jiut-i jl CjLjI^-l>JI (^^Lc jl <Lu.La.iLj I 
2_jIjl_lJI ^ /a^iiJ^ 2alUlt SjjJl*. jjL^a (^Ic jLaicVLi JL>.| oLill 4^j^.j 
Sac I '.^11 SjjiJ! x-a Jj^ljjj idilj Jjlj SjjijjJI 2al Ullj I ^ ^ V j I i II j , UA'.tl VJ 

(j_o Jjj-^ ^jj^r 1 ^Jji-lj f-*- u ' w 9 (J*** uij Ltj 1 1^1" 1 1 j 4jSLuISLlL! oVil -iLojl 
(Jl m"i ..I «_<j/jjj s Lj gSj| j "*f ^1 jtu i3jljJl>JI 2JaLtaJI j \l -^ « ( _ ;T ic 1 ■ alaJI 

jjja 2JaLtaJI j \l .^.^ j^c 1.- , ->. j u (jj_i!l Ijut ^^ 4aj uii\\ j>_^>JI * " 1 ^Ajj 

«_aj iOj_A 2JaLlaJ| jjL^ia o-^ ' c * ' "*"' [' ' . '^^ ''-i^-^ j^J (JjLH^J («^t3 
3_l!Lc CjVjjlaj JLC I 1 r-i"n dJ}L$ij-uVI jl^ 41LLJI jjl i^iffl i_sLia£l qM JUJ-I.! 
j_aVI J-i^sjj i4_«jJLaJI j^L^lil (J^e-a Jjo SjUJL>JI SJsLLaJ! j vl .^> ^ Oul£j 
i-L!^ (j"i 1 11V (JjLujj 3j^° (l^ *— 4ie -^' J Ui^J"*- (^^"J lj»Ji-i j Mijtl jl JLs. ^1 
w I c jLcLjj/ jl^j , J , ^" , ,,1 1 ^^ j j< A"tl (jjj j \l .^t I ajjb (jja 1 a uiliSj La 
Ijljj. 2 1 a j 3.J 2 < I 1 n C^JL^ L^j T 2JLJL>. 2al Utl , <t\l j", , „l CjVjLkjs ■ ' c I 1 aj 
(j2 4jcJ13 4iLjJ_r»JI 3l_j_r»JI CjJUs-I I_lj*_jjjGj h_Jjj>.^(! » 1 1 nil x_a 2jjLSlLi 
. 4^LLaj1 (j-a ' ..>.*" 2i j al ' a rt J-^^3 /jj-lc j-jSIj J-p I J Si m 1 3 J_ao-»-a ■- ■ t aaj 
■ -1 1 a '" V 2 al Ult j \l , ^/i j aj" ^Ir S^jLaJI 2jjj^J| ^^L>.^M oj~lS q\ j^lL 
Lbi J>jq>ll Ltl»_a ^yuj^>J\ pj^ La ^jLcj-i-u jl Mo^I^ (^^ f -^ t^^rP-J ^J^ m 1J 

2 al ta j| j 'I loA S-ujjtl jaS^! 2 A.^tl ^^j S-u^L^,? j^ 2J\ ,na Liiic.1 jl 
I I <i U" JLaJ j 'I LaJ I OJLA 2_jjjjLa^ (j-Aj VI jLcj 1 U A »j j<i^t3 (j-a 3jUJL>JI 
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' a uuS * (jl a_A 4_JI 9t-qiaj (jl (jS_4-> "-* w ' *~* tl)^- 1 ^j*-^' 4JLjJL>J1 <1cj-*_uj 
L_Ua_il 1 Lg-La-ja ijLiJlj i_ka_il]l ^Jj^^ (j_a ^>-^ 9' A^tAII /QjvLLa (j_o ^^dj^ 

i_g JJ! 43l J J£LA!L> Q5$j (jJ 4JLa <t!}Lil J -J «u ^J L*^ jujJLI I iut (jl SJLJLs. 

l_Lal_al w 5 jj 4JLa cLalSuJ Ij jl » i u2l 3Jl_<^o LJjjL->o jJ ( _ ;r i>.j ''^^ Lj jQiC 1 
4J9i_LaJ1 j_il_t-£a_a £jja LulJ3i i .i*Al (Q^*j>. (ji£ I q j rt «LJI c^-5 J ' "J 4JLjJL>. 
(jl . i_i-jjJ3 i_j^.'^~ ' " " (j-°3 Cr^ ^-°3' UJ .3 * ' J " LiJLfl SjjLaji! j^lCJ SjjJijJI 

(_3 Cj J^s_j jqJ (jl 3-Aj «L_La j a 3 2f j-_ al <t_jJL>J1 cLsLLaJl j Itl < a a * )a_Uaj 

. UJjlj (j_« ■**'**' ' " (t^Ji (JW- > '^ J ' •*•"* (-J3 CjJLa-j ( u cUlJ3 \Jj > * C 

J_»o (jl Luj-Lc (jLfl L#J (JjJLj d Sj^>JI aJ-tb (jr*-* L-ajLaj ijljUlj JjijjjJIj 
(j_o (JLljv^Uj I * ... A iV 3|_j_>JI (J-u-u j_l3jj Ljjl oi ^ ' ' '* * ^ &J*S^ (_J^JLr»iJ1 

. Ljjju 

3_JL>JI 2 al LaJI jjl ir^ia 4jjjjiie-a 2^-vljI 3jj^>L«II i^jL*L->oVI j^>U 

(jjc tiiije-JI jjk tjj^l .(j^jjj/Lu/i (ji-&L>«-!! ( _ ;r a (_yJ lSj . ul I L^sIj-lLj/I JLoIo-lj 

jLJil 4LlL3j SjJLalLaj «L«j1 j jjLi^ia (JJ^-J (jl J 1 a flj J SJaLLaU 2 L) U oLg« 
LuLvLloJ ^«-oj SjJLLaJI jjL^iA «_o (JjsIjlUI jjk (^IjJIj idllj (jSLal Lo 4_u£jJllJI 
x_a joJSQjJj 3_JL>J| jjl i^-iU i^ljJI^I oVjjla JjiSlI (jolt- J< ni> 2~a\U\\ 
.SJjJlJI 4JaLLaJI jjL^a^a Jtj^LlILi \$i>ijJlu^ ^ylll .-.IjU.l I 
-a a JuSoXI dj<- I ;,^.ll JjjJ! sU^sLitjj-joJIjtJI Jjj (j-o JLjJ-kJI (^yij (_gjjcjj 
, <t\l ^", , ..I l j_ a J_>JLi (j\ < \\<ftt 11 U ' -Jl taj (jjJI 5_ii^jiJI Cj^Lsjs- (jjs JLjJLkJI 
t* -'" "-' Cr^' i_4jJLj/ alj (JjLijjJI (^1 Cj^L«t>JI t» JLA j j i"i"i 3jL«JI (_^3j i4ijLLaJI 

aj-tb j£^j^ iCjVL>J,I )«-j-<ij>. (^yij <Cal Lali -n j^N j~" "I Jj^~ (j^LiJI l j~u , ..lj . 
cijIjLi/j^l ?-LljI J^Li- (j-o ' ;| N j~ •■■ > ^ 1 oVjijla JjiS (jl (jiic iTj^LuJI 

.CjL«jij-»J.I liJJj ( _ ;r 3 j ui j II (^L^JI ijLfljJI (_g^)~i 1 11 a (jr^Lc. J-^_p (jJ 4jll»J,! 
(J_Jl2j (jLSLaVLl jl i'Lj-II l_utjG La_ta 4j>-j->- ir-i Cj^M_«ij>JI 0JL& (J!Lo (jl 
j-iSl ( _ ;r i3 (jH^* - ^ J i"iL«J.I CjLjj" 1 iiILi Jo I CLL3- VI «_o 4ijLLaJI (jjs I S^l j" 1 "I 
V L^Jj-3 0>L«^>JI 0J_& 4_JI i_<_AJG La 5-a- ir-i (0-C.JJ (jSJ lijjtljjj JjjJI 
2 -al LaJI 5Jl 1 ..a (jjs JL>.lj C-JL>- (jlr j^JJ LjJI Jl i4lal£JI 2 us2lVl Lij^iej 

cjI*Ij^>-I (j^. iiL4jj_>JI (jl . I j^N j~ ' "I Jj^"j SjjLLaJI '^^^ cjUIjj>-I j-Aj 
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sLsLLaJI p^-Uao-a a_A (J o Mitj ^cl p^_Ua^_a (j_a ^3*|a t uL>. o_& «L9LLaJI i la ^~*~ 

^La I j^N j" ' "I I j ' i <<*> J n i"m 2JaLLaJI . u-^-- (^c iiujL>J! (ji iaLc J*C uij 

4_L>.j_a I 1 1 ->0 tjj-^"- 1 tl)' 03^ ^ al U tl 1 U A ^ CjUIj^j-I (jJI »j •> 111 (j-SL«-i 

p9_ua^_a «_a (J_aLjLij1 LLa „ 1 aj 5 I cLsLLaJI ■ la &j» £>c tiluJ_>J1 (Jl3 LlA (j-aj 
Ja_d-3» 4-11 1 11 a (__>^3 l_Lu_u j j LaJLX I 1 JL& (j i^>j i ^'rr' L7"* 3 * & 2lj^/1 (j_a «L9LLajl 



cLuj/Lj/VI d Hi »2l ^j^«_' 7-jJajJ 4L>.j_ll 0JL& ( _ ;r 3 (j3LJ (jl LjJj-C JJ-jJ JL9 
2_aL£ ^^.a » mlj J *C uij 2alUtl J I ^il, „| j ,~,u\\ 1 "a .2al LaJI f j i<ij-a J^s- 

o-u J£ (^Jl 4lUaJLi JajG ^1 Sj^-Vlj cuVVI eJLioj 3_uLpJI oVUJ,! 

(j_a 4_tJ3 7r 1 1 <t t jaJalUl (j_a ^^J-^ ty^l >** I (J-i-ajJ t«Lcjj-aj » * ' a rt a c- J iS-^J 
3Lj_>JI JaLa_iLj JaLalo^^ij jj>. I LdjjJa 4_aJ (j 1 I >Si t (jl (ju_uj 2I (--Lc ' ■* ' a II 
2 J3I La II j 'I La^o (j_a 4-1 3_j|_^_i V (Jjj-u (jj^JJ jl» ^"...1 (j| a i>> (jjj 4_JL>JI 
^1 5Jj| j \l .^.1 1 ojufc (jl ( _ ;r 3 (jL^ul 1 f I uiJ V (jSLI i/a^tSj (J^pj (j-a 3-j, LiiSaJI 
(jL^uVI J j-Sj ■ ■■" » L*aJ Jj La-axlu 4jJL>J! <Lxui-utJLl JaLx-iVI -SJl£j I 1 * 1 -10 itajul 

-<Lg LalXI ^j** I LcaJI CjLk-«IL>J,I (^ *Li^>Litjj-(jj<LcJI (j-a j_uSLJI jLicI jl2J 
'L^-La-i » il .^.1 la ,2al ull < ajS ^ ■ -1M ^". . ..I ijy ic. aj-2j 4-lJujjl^ JaLx-il ^-Lc 
(jJI 4j*.Lsij (jjLJIj ir-Lu^lj JjulI! ^ j n"i 1 .1") ^<2alUlt 2_^|^ j^| ,^ a ^Jl 

jLLllj »Lij (j*C tl (-;r i-C. JljiILhj CjJL>.| t_ul£LI.Ij Cj^lJIj ijjjjjlj (jjj-Lill^ 
5j j a. jf I J CjVI 1 .litlj CjLj-^iiJI Jj« uuJj 1 -»■ j La 1 1 j JUjjjJIj 2_^jCi!l (j^lj^V 
2al Utl ^Ir J^aoju I-cjLo. (^ t_uL>. J^ ■x-ul-s] j\ ■ auj. I jj h5jj»-^I 2_oLj^SLII 
V 4j mij< a pLuajl «-a /ai^Qjl LU&Lqj 4JLj ^jSLalll I m 1 f JJ'"*II (j-° 7 C -J- La lj 

2alUlt i_iiSJ,| ^Ijiel^VI (^ic aj2j 
3jjj^3 ( _ ;r A 4^LLaJI ' *IN J~ ' "V (jr^- 3 ^' )tjuo_aJI 3jjj^5 (jl (jjs /a£.jJLi (jSLIj 
' ^^N J~" "VI JaLa-il (jl isUSLaJ,! SjLo-jJI flja-LaJI ("1 1 njl L^JI VI «LajL^j 4-taj^a. 
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L^Jl Jj ij\ '< 1 nil <_aVT J_La Ji^-jj («Jj 3jJlaj_»j/ LULaJI i."r 1 njt 4JaLLal! 2_jJL>J| 
^_a SjljLjjJI ' s ^y j" 1 uVI JaLx-il <j1j-lm ^^ «_2j V (_^-o-j < '^^ '^yJ^- jj-^ 3 
(oJLjlJI ^ tjK mil (j^a 2LlJL»J! (jl ^Jl SjLiVI <jx juV 3_^|;,,itl JjjJI 

2 'j I a a 2alUtl ^_a I JL>- 21jlq CjLuj^ Q^lfl" i "J SjaJLAjl JjJ-JI (_y^ (jjjL>.ljJ-U 
2 j 3.J jjii_«_jJI 7-j_Laj JLJSj i3_ajri"itl 2 j<- I '.^11 JjjJI (jK 1 .1 d'Cl^j" 1 iu Lxj 
1 <t\l j", , „l SjLjj <j-UJ w *~ I ;.^tl jjU",tl (j^j 2Ja^Lc i-l!Lufc jjLi SjjLUI j La-lll 
•2j<-l LlqJI JjjJI (^ SlLLajl (j^a ^ylUJI tiJ}Lg_u-uVI Ijufc jjjj La jjfcj 2J3LLJI 

UKt 2JsLkJI ^yk. i_JkJI *'ljj ^ r,,„_, ^^l;,^tl jjU-.tl (jf ^ .diij Vj 

i.-iinjt 2^LtaJI ii]}Lg_LuJj (_gJil <^i~qVI j_aJajJI <jHJ 2Ja}L«JI jl ^^lc Jb£tl!l J^aJ 
jj LaJS II CjLjj" 1 n a (jLa 4j*_j_U]L> J 1 LJL>- ^LajLSJI 4^^L«JI ^^jt "JJt? CalVi 
(j_a 2_JUJ| tiJ^L^-LuuVI cIjVjjla fljjj LaJU (jlspij V 2_JL>JI !_$■>! irViqVI 

.2J)LkJI 

1 La j "j a (j n j t 4_a1_3j_II ^j~ i m (jl d 5 j flj. i^-sLul (_j-JI 4j>.Lse-i Lo I jl 
'*'_M j* ml JLHI J j j 1 .1 (_, Ir jo. I i 1 11 q 42LLJI dJ^I fl~ 1 ul SjLjJJ Sjjy-UaJLi 
jjft JLaJ.1 I J-* (j£ (j^jJ-JI J-o^l (jl iLtJUj-Uj oLjLlJI 45^jG ^yfl 2_aLtaJI 

u n\c (Js i"i_i cjLjLlJI -i j 1 1 --"j cjLLLlII (^ 2_jj|j_>j| JjI^jlII (Jl ot'i ul jl 

, U I A ", -. \1 t 2 ij I U 1 1 4^LLaJ| 'L'-aS (j-a lU^J ^ /*■!'" 1 " ' I j La « 1 1 jj-a Jjii" 1 n_t 
(JjI^jlILi CjLjLLlJI Jj^. <j1-J 3j^' (j^ '^LjLi-J' (J^'- 5 s * J=e i> _3 4-aj^La *'_J^1-J 
dJ 2_^^Lc V (jj^ j-A L^jLlj aJLc jl ^ air J'C uiJ LgSLu jl L^Jj-^- f^^-J 
x_a-J->J.I ( _ ;r ^ SJlSI 1 n tl p j itLall d*c^AS*jz j^k Jl^jjjij Jj Ltjjjjjj 4^LLaJLi 
(j-o 4JI j_lC i4jJLa->>J! (_yi>.j 4_i£.L*i>-Vlj 3_j 'I . ^*aVI JjsI^jlII (_>^ajLj (-5 i^.J 
4-j-a-Lc ^ 2 jj La J l_A«l_Lij CjLjLuJI Jj^. tjLa 4JJLtoJI 1 *ly j~" ■■! j-La-i 'l-^-J 
j_j_l^ J< mi) SJLLaJI ^%&-l*\ Jjlm ^Jl ^jjj SOjLuJI cuLi.LLaJJ 2_«j>La 
JLjvIj JLlLa I JLA .CjLjLLJI aJJt (jS, 1 nj ;_£ jJI (jLcujVI ijLaj ( _ ;r 3 j-JJj tjl OJ- 5 
3Jl_o^ «LuLo^ Ciuq**( i 11 a ^ 1 Lai dJt3> 21 (jL^La^u 4_it /yl^. LujG aj-xj£ cLLLat ^j-* 

.4JJLLaJI JJJUJ j^JJ 4j».L>JI jjjj) 

2al LaJI (j£ 2_^,|jj) ^1 j j i^ij LuLa j-j^I u?j"" "° (j^ r j-°^ ltV-" c^3 

2 al La tl <j-a ^j^jljjl J)j-ill dJ^I fl'nil JjJLA (jl LjJLa (jrUu tiJjLaJl jJI ^ 
(1) Lovins, A. B. Soft Energy Paths, Penguin Books, England, 1977, P8 
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TtjJsjj ( - ^o-j 'l£>**' *J"° P'-^J^' V "**■' j*- 1 'QjJ '""*" OJ-^' LH'j' c^l J '~" c 

(!) ^J Jj-^ 

jJaJlj iajjl ji»l>S! iJjSlI JSlUl 



9 10 x (4u- /^jjltf - n>) iM^^i 




. it 
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1800 




3 


1900 
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1950 




17 


1975 





J_ai! IjjlS" ia/jtfUl Ob J_j,ill Lk i_jtj) 3Jtfa)l iSr^-il d^Jbw 
LjjjJa <_ 1 1 "LSj a jl2hJ!j 4jtLajJ! i_gj" i .I a (ji_i (JjLaJ! (_gljJLi LiLls LiJI _oJ 

ljJL£ j>_L^j_aJ! jJ! jb Jjjnll LLlLc c-t^aJ ^LsLtaJl tll'^Lfu-ul oVjj-a *-a 
(jjJill (Jjljl (^ d jlr l^jL^ Lax. j Mir tj-ipl i .itl oj-ill 'M-V Cr^ «L>. J .Vat 
^j u i nt 4_lt /^Lc. (^3-^ * 4JaJLll 0JL& JlLa (j| tc-UdI^ojI jj_a 4_lt J-^ t t jjj '''*'' 

1975-1900 <j-<_i La SjJLiJI Ljjui.! jj <j£] . U J I , ,i" JjV.> j^>S Vj WLi 

lL1%£u-u\ ->Lojl *_a Jjalji* dJjLaJljJI ^ aJLflill -iLojl (jl£j j^aVl J-^iaJ 
LiJL>.| Ijl (jSLa^s (I Wsj JjJLaJ! ^yfl '~«l-l Laj.VI JJ'"^"' jt *Js!jJ! i4aLtaJI 
Sjj^jJ.1 Sj^il! ^yfl JLajtl^V! JLlS 4jJj^I 4JaLtaJ! j^l ,rta djL±jla jLilcVL 
'"■ )La ) ui c *_<_uLUl .^'^J j ■"■'" jjjjjL-oJI (jjJLJl /^-^ t L^Jl a***i i nl fiLjjjJaj 
O-JLSj i3_i^j_aj| jJ! ilij j i 11 ^^3 (_, i.m\>JI SJaLkJI jJll^o (jJt i_il AA.VI 
j-uS ^JN i"i 1 «L9i_Lijl j-j JLu 4_uC (Q^eJj La_a ^ ^ J**' ^ rt Jl^I a-a ^^3 Jjj->u » )1 i ii~wV1 

8 ^yS tj^jLtjJI J I 1 aj ' (2) 
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p SB all (jLS jjl3 t j£ J ? UULJI (jjJLll (J-l'jl *-a Lai t(JLlL3 (JN Ml 1 L^Jl a«**u nl (J JLl 

j-j J_u t_dLL& fi^uLi V tit-tJt-i ^ allt rt JL91 o_a (_3 ^j^t-i (jLSj 4j9LLaJ1 jjjnj ^_A 
i-djLx-i! jJ! ( _ ;r 3 » Ll^Sj I j ■ 1— a * 1 I (Jl n»*ii ..I C-jj i"i *-aj ijjjijjila J'C i"n 2al tall 
3j— a 4_jJL«JI j_jJ_ijJ! CjV JL«_a CjJiLc (_jJL>J! (JJ-2-II (j-o (^LiJI ' a^aJLlI ( _ ;r 3 
(^j-s-il jJI Jj-ill .-<! ,IU*a (jjSj (jl 4-ulSLal jjtLb (jl » jbui ■■' V '* ;' aju i(_Jjj>.| 

3_2jj_L jl j*f VLi jj.t_j (jl Sj^)_UaJLi I nlf (jSLI vzjjbjl a^ 2JaLLJI <j-a 

. L^iSLJua 2a l l-»t l i <t\ l ^" , ,, l 
IjjsI (jjiJ 2JaLtaJI (j-a (jJI^JI dJ^L^L-uVI (jl jjfc 4-JI Jj-i^oJI Jjj La (jl 
«L>.jL>. ^^^ 4 La i ul aj ^ i ii ill /jji^. ( _p3^)-ili /—a-ixLajl (—Lajtlu ^_A Aj ujuaj-u 
(j_a aJsljJl I J_A AlJlLaj <*\ Q i mill j uixll *_u^> (j-a J-^'j J-& (jU («-#3j>ljl (j^. 
,_L>. 4_Lj_t-a Lij «L3j-*_aj d"l r ri^LLa (_3 (3->Ji (J-aLS dJLLa-i Lul_3 j i ii ill *!<<•> 

.(JjljuJ! t-j-Luj ^ i a 3 1 j ' jjL*_ui (jl (^yJJ J '^" 
Lgj.j-laij SjaLLJI c-j ,'^^a (^3 SJaxuuJIj 2_u_uL-u^l SJl^uVl ^Jl j^jlj i Lufc 

: (3) 4^^^JI ^L>U.VI (jru3 JjL=^j 
$43llaJI ^J ^LLxJ (jj» * 

5 r-LLs-o fjj (_^l * 

?<LjLaj 3>_l3 <L>V * 
»l ii'ii i.Vl (jSLo-l Vj j uixll 3l_o. ( _ ;r 3 2 ij I U ^ 2j3LLaJI (jl 4_La pjij^Ltl (j-a 
(>u JaijJ! (jJI LulSJj V (jl i_^=J 2j3LLaJ| 2_ujjt| ^ic: jLi^LlII (jl j_lc i L^-lC 
r-Lu! '"'I i j a Jj<j ' "~^J (jLcuJjAJ J .'--.'a I cLuijjt^ pLUsjl (ji>J ^Iji »jS 2J3LLaJI 
(j_a j-i-SI (j 'i J 1 2 al U tl JLa-nlLuul (jl ii_3Jl^S 2j3LLaJI (jl-ij ^^rP* ' " ' * j* ' " 
jjii. jjt i_3JL^JI (j! idllj) j_lC •» j l aJ (jl •» '^_' Vj (jLcujVI Lg-a Jujr-"i i nj dlji »j 
CLi£.J> U-up. 2jaLtaJI dJ>L^u! J}L>. (jJJ (jLcuJjAJ 5_aj>LLI 2_lAjj>II L^^JaJI 

.t«J>L^/V! Jj^J. 2JaLLaJI iiJ^L^/1 (j-uJj itdJi ^1 4j*.L>J! 

LjII^HuU (jl (__tia_t2j (_paj-c (j-iAseaJ «u_u_oj L&jl i*ir u 4^LLaJl /_J| >jajjt (jl 
(_p3j-_ijl (^_l2>j (J-3^- 1 tl^-^J it— 31j-i_ul (JJJlJ Jin i ii i 1 1 (__P=>jJlII JjJi^tJ La L^_La 

7 ^i3 iJ^jLujI j I ■ aj I (3) 
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6Jb-Vxll oJlbJI Up^Jgj^J 

L_La jj-aj tg US -q-U S^LflSJI CjujI i ii a ^Jl^Lj dJJ!i /olu jl jS^j LuLs Jan i ii m 
I La j ~j " aj\ ilrlj 3 j n it? Jii-L 4JsLtaJI ijJ^t glu.ul (^3 (^aSLJI <_uL>JI jLa 

(j-tb\ j~ II jl ..<g! j ju>. (_a 3_jLc. (<s-SLJI ljut J's i"n jl jj.s 3jL»J! j^*-". 1 

3-sLjj j SjjM-UaJLi (_^-i-»J V jJj mJI (^ 2al Utl 1 <t\l j", , „l CjVjLkjs f LojjLj 
JiSLiSif .'l, ". ^;._. JL3 La jJLflj JlLJI dllji ^ igjil uajSVI AjLflll! jl3-*L9jJI 
4_Lui3 j Si ' a rt x_a f, a Wtl J-ALjfclxJ 1 £j-*iJ V (_£JJI j-a^i I 9^J t <LfljHjJU j-iJUlUl 

(jJI jjaljl I nlf (jLfl 3JaLtaJ! ,jja r^^tJ La 4-ut£ *L>*>^ (_y^l S-^Ll^VWj 

4jLc 32LtaJI 5Jl ma £yt i_dUJ! ! jut (j! «JaljJlj < L^LbtJ ^pJI JLaliaJI faJ 

V 4^LkJI ,jja 3-JUJI dJ^Lgl^uVI JaLaj! jl jjftj ^^Lul i. Mint 4-La-&Vl <_,£ 
LJLo-l LaJj (J-i 4JaliaJI jjs ; 1 j I U 1 1 c-j_JLi i'MI^'i 1 nU Jljj^Li 3jjj_UaJLi (»^2j 

JSLAj 4jL^i!l ^ i^l^inntt Ltjijlt j^T <_,]( JSLi j^a 43LUJI Jjojo ^Jl 

ij^sr 1 n**tt 4j9ua ^—It «L>.L*_i LJll^ILuiXl jl ^/-"j**"^ *' ^t ( a^ 4i>Juj-i I 0^ 1 ^ r. -»■ « 

SJaLU (^.a 2JL.JI 0J_a> ^ iMl^miatt SluL^JI 3^.UJI jLa t 2LJjJLLI oLlU 

d u , ..lj 1 |_a| 4^.L>JI aJ-tb d j 1 \~ jL^-aVI (j-3j " La 2 '& oLlU ijr^-sr i n~t 4jjIjj>. 
3j_ZuLla Ja^jJI (Jj-^ ** La i "Ijj jl ^LLa d j i n a i"itl 4JaLtaJLS 4-ULialaJl j \l <^»1 1 
4^LU ( -5 i^- J i a -*■_' Jl^ i '11^" i ii U (jl jj* ^-X' La (jl j_lC n}l_LaU jliejj/ (_y3 
jjj i4_Jj_La ^jj& ''Lj-f (j-LJr i.n"ii SjjIjjs. 4^LU ^1 L^Jjajalu (»^2j "^^ij-^ 
^°> 4J^ita 4^Lta (j^s oJjjo (_^>- 4^LLaJI L^j ^Jj-a (_^Jt L^'j-^' Cr'i ^LH^ 1 

(^ J>=^ L^JI LJjL>-jJ ^Lij^SLtl i>LJi,l jliejj/ (^ 4jjIjj»- 4^LU ^1 jj^jJI 
. U i . aj 5_JLe Sjlj^. oLvjj (ji^ jLkj rLiV ^jj'j^- 4^LL ^Jt 4jI j_JI 
^ S-iiTj^ 41LL (jJ! jLitJI ^ 4jjIj^»JI 4^LLJI J^tJu oili juj < JLc 

(j_a fiLLjaJa (JLj-al j ■ c /] 5 *" 4_uLij^l 4J3Lta (—11 (J^eIu /cj (j^J i tl^- J J3-"^ 
(jjs J_a^eJuJ iLuLij^ 4^LU JSLAj imI^iiiiII (jJI Ji^i'rt iLuLij^SLII tiJ>LuiVl 

V .<! I j~. ... tt oL*.Lilo-l 4-iaJj ^yfl i-jjIiiiVt I juk (jl i4jjIj^. 4^LU (jJt «J 
Cj L i - ls eJ u a ^—3 j-l^uj ^ Jul dJLt!i d 1 1 ii )j < la ^^ j-i JLtUll (jsa^u 4jLJa ^—3 (J^^t-i 
(Jflj^aaJI d".f I U". , ,.l < (jlS cUa^j (—Jl J i a * (-r^>. ^LLj^a CjLcLcoJ As^jjCla ^jjaj 

2 j j 1 La 1 1 SJaUaJI fjj Jljjuo jLa aJlZj La (^Jl 5LaL^t .4LjS ^Laj ^ L&JI 
(jJI 5u>-L>JI (j^. (« K~'t LX I iLa iSiLLaJI ojl* ^^".1 ,^^ ^JJ jiaJJI ■ - ■ 1 Lajj 
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LIS jj I i«* ' abjej * i^ijJI jLa 4j3jCU| jl i>L«JLl (j-tir i n"l 3jjIj_>JI 2al LaJI 
JjjLilLa 2j^l LuaJI ^IjjLV! ^ JLaj<Ii-u}Ll jU. jLkj^l SLs-UJIjJC.aJSjJ 
^^Jj-LU Jl a t~i m>U (ji-LuJI «ULa 1 2 ;j I La 1 I SjljoJI <L>-j.> ^yfl <j-aSL Li* 
(jc p K~i ) <jo- Lo-^h 1 (* '^J- 5 60 (j-a Jjai Sjljo. '^•J-i (^r^- SjLlII (^ QaSL 
a 22 (j-a jiiSl Sjlj^s- 'I^-J-S (j^£- ™fcy (JU^* O' TT^*- 1 * LiiLa '— '3r^' 4j^jG 
4_a_La_ll ^j^ « J i_l!LL& jLa Jjj-jlll JLiC2 4 i i ii 7 TLj ( _ ;r I>.J t»l"i uJI J '^»'a ( _ ;r 3 

L^_i jj3-" 4jj!j^v 2JaLU ^1 Jj ^-uLij^s" 2JaLU ^1 r-Loo V ^^lll Jj>jI!I 

2 ij I U 1 1 oLlII SjIjjs- «L>-jJ jLa 3jL«J! <^flj '">jL>. ^L^a J^ uiJ 4-aJa )VI i>JLA 
Jl-lJoj 4Ja-3&x ( _ ;r 3 J i a 3eJ La ^1 Lj_j_kaj _aJ (jSLl i JJSl jl a 90 j^l^s. QaSj 
jL»_i t-LLiL SjljijJI ^°> (^J-2-i LljT (jl-JJ (j^Jl '^^rP-^' Cr'l ' ^ ' a 3^ *Wj-^-" 
(jo- i n"t ^yfl (<u (j-a I jli»~ . .. » ft Llj^S (jr^ J ■ *~~ u 3_j^HI CjL>.jjJI CjLla ^j^C 
(_£>»- 1 3jjs .a 35 (jJl^s- (jJJ 45^jQiI ftl^J! (JOujij J I a 60 (j-a Jjal ^\ oLlU 
J_al_*lll ( _ ;r 3 t_4jJLj/ 2! oJJb JLa ( _ ;r JLc. ' " 1 1 La a ~»" 1 1 (j-a j_uSLll tiJL(jt jl Jj-2-i 
Jj-LaJ (jl r-Llxj A Jj 4-*a ^1 \j» .^.tl ^JJ *L>.Lsj jlS jjjs jl idJaLLaJI «_a 
jjjJa dJLlA aIj L*3 1 Jill (^Jl ^.■Jj' a JiaJLjJ 3j| JjJI ^ JLc J-o. 3_Ls ^JJ 

.3j_»iLla d*CI 1 11 il'q Jill (^1 j_Zul_ui 

2 al La II (j-Aj J "'.ill * J^lj~"".' 3-aLLaJI (j^a S-jU-uL"/! J^SLJ/I 3Ji>Lj tiJLuk 

. JajLuiJllAj i(3jSLuKJ.I) 3_jS"jl>JI 4lLLaJlj3_^L,j^SJ| S^LLaJlj 3jj|j^>J| 

JLSL.il JSJ ^ ■ ■■> ■ "Vl jj uaJt.1 J< mi" (jlJI (j ,1 a "ill (j-a 5-uj.^ll 4^LLaJI 

a^LLaJI dJ^L^l^ul (jc cjjl*ij (jo- j . Lia Ljj-jJlJ ^>J LuSL! (_P=jVl ^ S^LLaJI 

Sjiaj>.j^i 4_Jjl jjL^iA (j_a S-t n"n nil SJaLLaJI dllJLi (j-u>-i LJLs d iil"-»J,l I4JK i'iLi 
(jj_i_L«_a Lul Oi-o-j imJjo-VI j 'I uaJ Ij jLiJIj JjjIjJIj (a^tAILS (_pajVI ( _ ;r 3 
(j£, 4joLJI S^LLaJL ' La ~'j a LLuLaJ jLa SJaLLaJI j_l3ojj lLiAj. pjjJsj^j Lut 
. I 1 j~l 5j uuaj JjjIaJlj («ja-ilL^ SjjLalLI j-;LC. S^LLaJI jjL^ia l*J^L^Ij-uI 
SSLLall I '.<\l j*. . ..I (j^s joJa^.^1 j<u-aill 3jJL»lI.I j_lL 2alUtl j \l .^.^ J< uU 

4J_Ua_»_a 4^>.la_a (_3 I * * < ga ia *_jj-^oJl » «j < ga * 1 1 1 j i\ t gaJ I ^JLA ^Jl^j La 3-Aj 

j_^c 2 al La II j 'I La^a J m" 1 uja i4jjj/LlI,I J^oJ! L^J J-»o jl I nlr i_ujIj 
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2_ulj^£ 2JaLL JX uij dJJfc Oul£ *!jj-u LuLvLloJ (j^a JLjJjlII 3-iaJl] 3jJij*lJ.I 

iyi-sr i "" ilj SJlsjGJI (JLa-cl ^^ 3_jjIj^»- 2JaLLi J *C ui j jl ■ J alJI i-LaSI • uj 

4iJbjJ,l 2alUtl JK^ij (j_a LuL>.LloJ JJijlJ /ojLj <jSLJ ,2j^ I ;,^tl ^^aljjL^lj 
lLLJ]} /^l^j iS^jL^tUll j-±£- j-iLt-^-U 3-Aj ^-j-oL-ot jjjuia (j_a L-AJ-<w_i_uj Lb) 2f I 
Jjjj-oIUl 'J^J_2j L*aJl jj-* J^->*J sLSuaJl p o-Usa-a (_£ (j-\_u_uL_ul (j-\_uL>. t_£jLLfl> (jL3 

*. 1 o ifra L»^JLu 
,3_JjVl 2JaLLaJ! jluu -I 

.SJlklJ ^L^iJ! JI„«-,,„VI -2 

I ;f" a '"' jl Cj^-lJI ( _ ;r 3 oLlII (j-tir i n" (J^>- ol_L>.jJa (_£ jJI (JjjLjJ! ( J LlLJL 1 (_ ;r 3 

(J^rtljj 4 iill-ca (JK i'iLj j-X-i dJaliaJI (j! ' *j^ ^-y'j s ^^-i>#^' 2j3liaJI 4-La i ulaj 

3_^.L^. 5 j j li 1 tflU+~inj ^jJ! i'II^iihU (jJ! Jj^sj ^^o. jjs.1 ^1 JSLi ,j-a 

S^UaJ! <j^. 3jl_i£. j-A <LlJjVI 2JaLlaU jji^nj Ljljilil JUL! ! JLA ^ i3_uL$J 

SjIjjs. cjL>.jj (_5-l^. 3_jjIj_>JI S^LLaJLi I ij^l ilj ja^tAII jl (JjijILJI ( _ ;r a 4Jaj^>JU 

i ^» i" -*- * d al UU jju^^ja Qja uIjGjI Lb) (Jili-U I JLA (j_« i-u ■- > taj 10 ,d . >. A->- * ^ 

i_ujj ^Lg-JI Jl o t'iin VI ^1 Jjj^j^II (jlj t^-ijlUU ^L^ll! Jl n t'iin VI (j^. 

(j-a 'j ' a S 1 I jjlS lil (jXJ '^al ult j_u£ jjjLjILij ^ a b se a (_l>.lj_aj jj(_)-U 4_Ac 
(_,-c!j ^t-3 4_Lj_«_o CjLoJL>. j<uJi2jj <j1-«_o O^J^ £ ^!-^ _9-* ^JsLlaJI ' ^N j" ' "I 
2 ij I U 1 1 «L>.L>J| d j j |"i I Sj_£uLjjs *L>-jjJ! e-^cjjj CjLtLlL! aJ-tb^ij^ (J^i-jiJ 
^j^ (Jjj-jJI (j^- cJ^" 1 -^-" J-* '- a •tii^ > " "^ij-" 1 7"J-^ <j-° l -^^-" fc O^ '-^1 
jjl («i:j La}LLol 2 , < i r> i.-ii.ijI 4jL»-V D^ ^ 3-aJljJ,! 2^LLJI Jia^o (_l>-l>o 
jC_iJl^j ^a_A 4-Lol < u 1 (JS_i * 1 ^a Ua 1 1 ^jl t^^. i till ^j^* > 1 i» l«3 tJ3^-J J^ ^^^"^ ' 

j nil! LJLy-Lj Lg-L5t jj 2_;JljLa 3>^' >^W 3 .'jj 1 1-> 1 1 2^LLJI fjj ,jji 2_u^ 

(jl (j_a j-jTlSLi (j-<ul ( _ ;r A (jH^' 3jJL*jJl! j-^c 4^LLaJ! jjL^sJ, I laja. LtjiiS Ij 
Cjj-j_cJ! .^tLajGj "^!-^' (j<^Jr i n"l (jl iCj^lJI 4o^Ji3 jl oLlLI (j^ir i n"l ( j}J- :>,J 
(jl^- ^Ljll^, V I (jS_4-l (Jj JiajSaJl (j-a 4 qV t^t CjLui£ ^J^^ ' ' ' ' * ^^^l/^J 
V t^JaJLij ulLJju j^Lj ~a\\ 2_lS!^J!j 5 j , ., o ^■Tl 4^LkJl^ 2_,._,,U1I jjL^all 
(JS ilii CjLjLuJIj Cj^lJI *l_Li j-Aj (JL>JL! ! JUk ( _ ;r 3 4_uj-a>l jjS ^1 jjj I jjinii 

qji {J^. 41LUJI (jJI 2^.UJ| Jl?j,„ ^jj| j^sVl 2_p.LHI culjU»Uj j»*>ilj 
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(j-C V!J_<j/ 7-j_La_j jl I Li^a-«-J (JL i_i j_LaJcj JlS . SjJLallil <Lia-ula.il j vl .^.t I 

tyj* i n~j ju^jIJIj 3iajtlll (j^lj^V 41LLJI dJ^L^L^/l ^^ic jl^LII! ! jla •/;■■■ 

i^ll^j" 1 n"t CjLa JL>JI JL& (j! J-&J 4ial 1 ngjl ( _ ;r 3 ^^ I ''"'_'' "A mI^-^'j ' fl W^' 

LJjJij ^ia i(JL>J,! \j-& ( _ ;r a j< 1 a] -- 1 1 sLiiutj j-jjj 4JaLLa]l j.0 Sj_u£ cjLuiS 

jl UjL>._jJ 2_£j J _aVl Sjlselll tuLVjJI (jjkj 2alUH q^funa 3JjJ j-jfT! ^Jl 
4o3Jill! ,_^\jJl^ t_ut JU 2 al Lall I J^N j" 1 ■■! JjaJca j_a '/.30 -25 j-a ^J-^d ^° 
d , a a ae * a SjIjjs. CjL>-jJ (^yl^- 4jjIjj>. 2J3LU J'C i"n i^ll^" 1 iu «bl mJ| 1 jUj-jjJIj 
jl U aSH £ya j_l1S_J| ^^ d_Lc SjLJtlll CjLVaJ! ^ j-oVl I IbJeJ Vj 

( _ T lI! cjLj/IjjJ! jl il "i\>3j Lullaj^jj LuUlj ! j_£ Jilo (jjji.V! 2j^l ;,^tl 

2 al U II dJ^L^L-J J-a^ca j-a '/60 -35 jl ^ \c cJj JjjJI aJJt fjji tUj^>- 
jl jc-Ualjj iaIOO jj> JJ3| 3j'j^>- ^^J-^er^ C^^ Jl <i +"m il JS uij *£a L^lS 
<_s!J_lL-J 3jjj_UaJL> ' -tUalj V 4jjIj^>JI cuL»-j JlJI j-& Jla ^yic 2J3LL r-llj| 
. 2_jjjjj! Cj^LcLiU *I_L> uJ Lalu z 4JI Lo jlJLllj Jj^IUJIj /a^c-ill j-iLuax 
^^ 2 al U tl ( j_ x (jjL^ill tiJ^L^uVLi 2_^L9 Ajiij (2) (tsJaj JjjL^JI ^ 

V 3j_ZuLl1I 4_ljLjj^SLII cjVI <i»" 1 .iVI (j! (2) fsJsj JjJlj>JI j-a ■*■ ''-"■"_' j 
l( Jjj^>JI ^ 3^>.jjII jLiljtl j-a tj] fjk 2JaLkJI tiJM^Ljl ,jj9 /.I0 (^jljLu 

(jl ld J-SLjJ gSUI i-l!^L<-uVI (j-a (JLus^ll CjLIoj ?-i3j^ d ^ (j -0 * ^ * .'"'-' ^° ?-° 

J_«_iij (jLa_<j/ ^^ oL_<JLl (j-Lst 1 11" A La 1 ul aj 2 ij I U 1 1 2_jj|j^>J| 4^LLaJI JLJ ^J 
4_i_o-SLJ I Cj I j (j^-se 1 'i~ (j-o Ij-j^jj j^l J-A ^iila '/80 3« LiSLij Jj^jJ I lJ \c 
J^jij 4jjLjj^SJI 4^LLaJI J-jJjJ .-.I U-» ^ jjV Ij-La-i ^\-ij-£ (jLiejj/ (jl <n" 1 .1L1 

. /.35-30 ^—II a^t_i jJl^j d <>.A->- * rt S^LoSLi 

4j>.L>J! ^Ir JUjIUj 2 al Ull ^|jLJ-"n „V CjL^/Iji .1 pLpI i>L>«jLi J^tjJI (jl 
Jjlj^il tll^L^Lj/VI (jj> OjJLi Jji^ 3-jJj^l 4^LLJI jji^ia ^£. (JjljJj 2_oL4iJ| 
cljLjj'mioi 3_i3e-Lal!l (jJI i^gjjj (jJ J^=HJI I JLA Jlo jj i2_JLjJ| 3JaLL=JI jjLual 
S«Lfl^(jjs j^j_uj/ JLi^llILi 4JSJ 2_utL3j JjjJI jj£l ^ ,y> SjLjLjJI 3 until 
JLv jjk La^ L^alj-LL^/I JLv ^ JJLa^j (jj 4^UaJ| jjjj jjLual LlaljLJcIjj/l 

81 jj-O ^1 .nil j UaXI (4) 
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oJj-VjJI oJlbJI UpjJgj&j 



(2) plj Jj-i*- 

uilfjl Jlwe-iVl v *■ SW-J.I aikU i«^Ul 3-»£lt 

(Jjjjil >- -.11) 



Ullajjj UJjS ijjxll Udl IJUf SJjwll OU"ij)l i_iua)l 

1975 1975 1975 1973 1973 



65 


64 


76 


69 


55 


37 


50 


39 


"1 


"| 


6 


19 


lol 


27 I 






J 


J 


20 


11 


30 


31 


20 


27 



58 


£j4*l) Sjly 


35 


flOO ^ Ji! 


6 


? 200-100 


17 


? 200 ^ jSSl 


38 


(f- J*Sr') dU\5L« 


31 


Jij JaJUoj 



27 y 26 L 18 L 24 



^Ul J?jJa>- 



3 5 3 3 4 J^u-a^ 

5 5 4 4 4 oIUmuI 



100 100 100 100 100 ftall^«4>i 



^j^*.' 4ifl!j La I jl J^e-Lll ! JLA (jl La£ ijLiJIj Jjjj-UJIj («ia-iiJI j '1 La a 
jj_a 3 'I aj i uVI ( -5 i^. J i*j i ii "iJaLLaJLi (j-^lfl" i nU JlJJJJ JoLa.il ( _ ;r 3 Cj!j_l*1<J! 
4^LUj 7-LjjJ! 4^LUj Sjina Mitl 4aLtaJL£ 3j>JL*_U.I 3j.j^.U11 iaLIaJI jj)l ir-ia 
j \l .^t I ojukjila ^Ir LoLalicI i aj^j^jjj Jj^laJ! (_£JlU (_j^ (__gjyg j . uj r-lj^iVI 
9-Lpl (jLa dJJj) (jJI ^LaLdslj i3.sjl*_U,I j_lc. j \l .^.11 (^lc LoLa-ic! JjlS"j 
cj^LcLill (jjLc j>L«_IcVI ^1 3^.UJI ^ Ji^u-u 2uj>La 5lsLU cuL^Lu^ 
^1 ^jjJJI J)jLI! SjiLcl (^ (Jj^JaJI ^jljjJI t;r l£. 7c^a_i_j La_jjj <Ljjj_LJ1 

<Lal La '1 JI a <~i ml <L=i-<_u 2L3jL>Jt! jllaJ.Vl 4jj iSu tl c_<-j_L*_ij -i S -i fl j| 
tjJjVl SjJaJ-JI VI (j.i j I 2 al La '1 JuJaJiJ (£gaj J-cLLa ^1 jj i5_jjj_LII 
(jj (_£J_JI J-a^l J-*J 4_J^J«_iJl *La- 1 1 iiVl ?"LiJ2 Sj^iJIj ClLajU a tl jojSlj_iJ 
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U Ir 4_l3j "i a tl jl U ^SH (J.C dlj_&l_i I j_& tj^ A mJLj j u, i tl AJLit-J 

' .'J "•"' J^ " * ' ^ J uaLseJI '*■ ^j tl ^_a 3_jjij_lII cj^Lc La.!. I Jl a <"i i .il 

<Lal La II OJL£ J_2J i3_jj|jjj| oLLoiJI (j_a (j^a-Lie-lJI jl (^jjjjl frl < miVI 

4_jj|_j_>J| Ojj_o| J J J ' ""'J 4j_LjtL3j SjLjjJ (jL^ijVI J_J ( _^ 4 I J I uj I o SI j 

■ ■ ^ 4_j_u_iij (jl i u ) X 1 _ia^>-J (j~^ J j t,/ "' 4J9l_LaJl ■*■ ■ ■ a3 2f (jl c_cjs_]j 

.^jVl 

lUiui^tiiiii^! 

4_i_uLu_u pLul (—Jl «L>.L>JI (j£. U ' eaAJI lj_A (j_a JjjLi-uJI £J^>JI (-J3 1 i l£«J 

i3jJjVl SJsLLaJI jji^ia (^Ic (j-u-Jj 3alUll 4-uL$i)| 2L>.L>JI ^c JLaitj SJaLU 
^JJ j IalJl l_La mj i aj 2j 3jjJL>. 4J3 Lis 4-<-ul_u-u oLsoLi J^tlll jl ( _ ;r $jjLjJI (j-aj 
^J| j la * 1 1 l_Uaj| w ' ea "' S J La^ iSJsLLaJI (j-a 4-uLgjJI LuLvLv A j 1 1" 4jjLo 
I jut J j I S3 (jLSLaVI ^ o^ I Jj L°J SJsLLaJI L^_l LiJ lfl" im~ Jj1\ 4-lAjSLII 

-i j~ j a I flj jl j uuJI 4j>.Ij ^3 cjIj-uJlj ill jl>.I (jjj tiJ)M-^<-<-uVI 
4JLLiA (^Ic- 3<il~^Jll (oJUJI Jjj (^a LJLv 3tuU cjUIj^VI pk.« jui*3 

(^a 4^LkJI (jj> i^M^u/VI JjU"ii 4^l;i^tl ^1 iniiiJXIj cUlfTj-^JIj jlj^Vl 

(^SLij^LII 7-lur-iU sjjJajc: «Liiuj-uVI (jlSLa^Li jl£ liLa iL&jjJuj ajlc J}L>. 
j! c^-u ^ ^-Ij-IL 1 j * " "' <^& I Jl? '^JUjiIj-uV j_y£.lj }La ^ilo jl j'tl «.Lu| 

(jiiAiJ (J^isl LjJ9j l_i-uSJiJI Sj^>.| J j » i"i"i t (jr^l-i !M-3 j»25 ^jn-jJ (_ji^ l_<j£-a 

^ jl^a! 3 inq^w J£ Jrt'n jt (jl£LaVI ^ d^ I Jjj ij»20 ^1 Sjlj^JI 3->.jj 

IjLv J^>JI (jL^ I jlj i4-3jl j 1 11; («^-Lo (J^ t_utju (jl (_5-C-l-5 M-3 3jL>.lj SjLuj/ 
.4_uLi j-^ 4jii^a (_3 (jjij^iil ' ^J^T""'^ Cr^'^ -^^ cLtlaLj/ jnn i"illj 
J j I 2 ~ I j~ U , ..lj . (j^Lflj (jr-^' (J-SLjiJ-ll (j-« JljJulII ll^l^JI ( _ ;r 3 tiJLukj 
CjI^Lc ( _ ;r 3 CjIj_l«3 4-ii^. l_u_pj La JSLu/^JI aJJt £j\j <j-°J '.SJsLLsJI ' ^^N J~ ' "I 
jLaHc zl (J Jj 4jsL«JI Cj^Li^ljll ■ Lsj La a. Jl n»" i ul j '"'"'J o^ '^!- 5T!^' (J-"LiJl 
Ljc_Lj jl (j i ii scij i ii j 4_»^I_>JI CjIjI j i ii tl ( _ ;r IL>.j i4j^L>JI CjIjIj i ntl (ji^. 

(_^iaju 3t_a < j i ga * * J-SlJ * ijLuJL) ^jIjm i h J I <i***u ul ^—11 ^jjjLuI (j_a «Lc^_aj5e_a 

d i mi 0j\ /j-£-\ fl >«-j| J S * II y j i n^j J_ll^5 (j-*J i3jL>. /j^- Jj (J Sj * 1 (jl Jj-l 
gGjI j i n ^--b (j^SL) ij-\^>> I J J 9 (j"i j* \ c?-^' *^-H>^ -^J-^ J-SAj (jl ^—cLj-rKjl 
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6Jb-Vxll oJlbJI Up^Jgj^J 

A £ • q J1)Jlj^_1J1j (^hi/-** *• ' ?*— * y ^* '* ' (j-^I L ^*JJ (J^ J '^» ' "J ^^^J 
(j-o j-uSLi J .>.'a I ^Jt jjj La^Ual d'jji .1 i.'i i ii j I 4j*_uJJ! OJL&J ia^-iIc i_Sjj<jJ!j 

^j^"*- uiJlg t t j- d ^' ^ J^* '""' ^Jj^" (JW-* 3 -*-^ -*!>^* ' tl^- 1 J-^9-^^ J~ 4_i£,LiIo* 2f I 

jj» uJlj 4-5.il] ^M_&Ij i_tjL>JI jjj_aLa iil! 4j i nitLl •» j i aJ Li-ajJ i>LflJ3j ijljJ (_g jJ! 

. I 2 i ' ■■ rt ^j'j (jl (3 .' ' " ! (*^ L)' i u ll (j- J-^ 04^e_l (j-aV "- 1 

4_il j-;tc t^j u-AUl pA£- J I pLjIo* zl foi^, jj£. 0-iJL>J1 ^jl&jjLja (_a LlA u-uiJ 

) a a i4-j_aj_J! (O^jLS^icj j mm II -i^>-J (j^. SJsliaJI pj^aj-a J '^'a (jSLx-i V 

(ji cjIj_Jlj ^1 L^jju ^yll! JlSLJuVL LgJI «*inl fj.y'i'j 2al Utl j^jj ^jl 

<— _>l uiJ-VI I * I j i a — J (j a (^yJ! 4a-L»j Jju (<sJ (j^e-ia ijd^ialjLJ JjjJaj jlji 2I 3l_o. 
. , U -- 1 1 »_<u>J (JjJL>J! ^1 57jj_>J! ^1 =L>-Laj Jiju («Jj Cj^-liJI ^1 /a^c-il! jl 
(j ii j t jJUaj (j_a 4-uLij^£ ijJ^L<j/I J-^ (jr^Lj dJsLlaJ! (j-o LcjLj.Llo.1 (jl it 

Jl-«-J j«Jj S 4-J (J_«_«-J (j-OJ i (J-O-K-J I fT J Sj S JlJV^J j^-jl ". I_3jJU (jl UJjM^xa 

I *".^ I U"; , ,.l i i| Luojj (_a (—juj-^SJI _}1 JjlII lj-a_i (j- Lr?'-^ J tj' La"*** ^JJLM* 3 
IjSs (j-Gj-a o!j-J V JL3 i '» IAj 1 «Ljs_j_SJI *-a.5j lLLIJLi 5Jj|j i ii U 4^->J! jLii.1 
i s \n i nl Ja-flJeJ (jj JLiSQlLi 4JLa <Uul dJjji! j i".UA~- ^jl J ,^-- (j|j idJjLo. 
(Jjt-flj (jV /^>- ^Jjj- 4 ^ 3 <-£jL(-A (J3^-i 2( 1-4_jjJ idJJlILal tj<JU>* 1 j-L 1 Cjl_La <■ i i n 1 

J£Lj 4^^ic (jj^l lii! (jj^-J d^ 5j>-L»- LxJjj Lj^gi'ii jLiJIj »b^gSUI j_u!^a 

3jL«JI (^ iJlj^tJ 4^UaJI JUjtl<j/l (Jjiall 3 rill-^l i2jU!j^.VI (>u ,jji 

^IjjLV tuLLLJI j c^lJ! ^ 3<l < j"n,iU 31LkJ! ^i^. JaLi^J! Ji^. j^>J! 
4jsJlSiLI Su^LLuaJ! JjjJ! (jl (2) *Sj JjJljJI ^ Lylj jiia i ajj^Iltj 4iajGJ! 

(J^l SjIjjs. 4j>-jJ (ji^- 4jj!j^>- 4aUa (JS i"i_t SJaliaJI (j-a Sj_uS CjLlO i'II^j" i h" 
4_ajLJr~iinU 4^LIaJ! dilj dJ>L^Lj/VI ,jji JLlJ! !JL* Cl>J rjJ-iJJ iaIOO ,jjs 
(JS i"i_i JijLi (jji^Ja Cj! j (Jj-i (j^. p K~i i 1-LaJ Laj i Lt Jjj-jjj Cj^iaJ! ^LiajG ( _ ;r 3 
tj^ja- i n"j 45ajGJ! (jLfl (4jSjj_aVI 3 J^tiU CjLjVjJI (jiaLLa (_>aju »l uuu iiLi) aLc 
cIjLjVjJ! ^^a tilLIaJI aJJt {yz Ij^u^ *.'J'^'' J^-" ^fl}-^' oVLutl^^U oLlLI 
JLjj_uJ! (_p=tjx.l ^ 3_JUa.yi 4aLLJ! xjj^I^- I'H^nnS-iSLjj-aVl SjL*jII 
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2 al u tl tjj j-yj ji»Sl i'II^j" i nj 4_ujJlI! LijjjI ty^J '"W^' cH-° r ' "~J '^ JSjIj 
V 3_lkiU (^a jiSLJI ^..sUtl 3< nU (jLa j^Li^' 3-alaii 3 u.rutb Lalj 

Jl_jj-_lj (jl i L&JLjj-jj J-a^> ' ' ' ' * La J^J^ ^LjLLuI a Cja_uJI 4_l3jG < 1 1 Iauj 
iLjji»;L»jj 4JLlL>JI aJJb <_Sjjlj LilSj *jLJu JL>- j_al w_lL>JI <LaIaXa ( _ ;r 3 CjLjLuJI 
3j-u£ CjLuiS luI^ILuiJ Lb! IfJ oJlj ^§j^>- 1 «La_jJL>. cLa_LOj>J1 0JLA x_a J^aljlu (j^-J 
C^J^SLI! (j a a iCjLjLuJIj Cj^-uJI ( _ ;r 3 CjLojSLU Jji i""i j_L->-l (j-a 4JaLLaJt (j-a 
iJUjjSJt (jislj^V 4j*IiU 4-uL>j^SJ1 iLsLkJI ,j_a /.60 ^yJU/*- i<\\f,,,n }Lla 

^ 3 U +" inU S-uL^SLJI 41LLJI ,j_a '/90 <jJI>>- ^1 l^n.n ^^Ja jj! ^j 

iLsLLJI JuljjoUaac a 3«La£(jLa LojL-u Lij^j La£a i Jjj_uJI ^Ij^V JjLill 
4-uLjj^SLJI 41LLJI (j^a J-iij La dlli ^Jl ImiM _jJ /.35 i_£Jj«^ V 4-uLij^SLJI 
LiiUslj lil^^'niVl (jLCa ^1 >^J><JI <-<IU-»,i £ya lil^Lmil jj£. LjJL2li! «.Lui 
^JLc VI j-aj<j V «JaljJI ^ Lul I i a uu^V 4 mij JlJjjII! jL#>. 3«Li£ dil j ^Jl 
J£ J_>L2_a 4J| aJaLuij J£_> (jJjlj I JLA (jl i'/25-20 ,_£JULIj V 4-JLajvl 3*Lo£ 
f-JJi jl Cj^Lj j-jJ j"m aj-S-i Lj-La ijA" , ,, ij I jl »~i , „i cLuLij^i 4^LU SjLs-j 

. 4-<JjVl 4^LtaJI jjj> CjIjls-j 
icL^LLill (j_a 1 *'^ gj 1 "'1 ^^-aS 7r J (<~>^J Lj-UjJu Lul 1 n~w 2f LLa aJLu b^L^ 
(jl (jlo \HAJu a (jLtlsl d 1 11 a~w f-Lu ^- s a_j_jJ! JL>. 2 ^JUj-jjjI (J_a_>JI (jl ^j'^J**"^*' 
JjuJI (jLa 5JL>JI OJLA ^yS 1 Li-ajJ 5x.Lu/ *j lSiC i.*i 1 .1 SjiX J-a-tJ «I^JI i—i-iSLa 
(jLua^ll aJJt (J^e-i LjyCJ (jVI 1 Lili QajLaJ jj* j»4jJI (Jl^i^ . i j I U 1 1 ^jUjjill 
^ Jb^jlII (jJaJI rtb=J OjoSLII ^ i4jjLij^ 4^LU jj^a LjJjLtJ La (jJI 4jJUj_ilII 
fjjj I t i" tiJM^I^VI j^ili) a^:Lu// Jalj^i^ 2-1,5 (jJl^v (j-II JL^I^JI 
(JLiLa «_a (_LaL«ILl Lul tii-0~ (jSLI i(3jjLcaJI 4_o-LlLI i_3j|jjiiilj JjjjjJI aULi 
(j| . «LcL_o/ JqI aaljS I , 5 (-J1 r p Lljt_) ^JLjj-jjjI (j-LaJI (jl ^j'-^j**'^* i "^ (—jjj-Sj 
^.3 4_cLu// JoljiaJL^ 120 (JJjL-u lj_A LLlLLa ^ ' a^jSilll jUjJ- dJ^ <j~iinl 

j»jJI (j_Io 

' ; ^N j~ ' "^J (_LSj_3 Ji-JjjJ 4-JLajvVI 5»l aSJI (jl aJL2j La ^1 4iLusl ^pjjJLill 
JjLu La 3JUJI « JL* (_y3 jL^sJI tiJ^Ljluil iJLu Z/.25 _ajk 3_uLij^SLII SlLkJI 
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J_i Jljlj 4JLL /oJ LcJlla jjl i4jJjV| ^LaLLaJI jji^io <j_a 4^L_u/ Jalj^L^ 480 
(. i r .1 ~«- 1 1 La a ' (j_a LgJ.}L«_j La ^^1 4-SLl^Icu-ll 4^al_LaJI Jj^jtjj AaJLi (jl Jiaj 
(j_o JLs-I^JI (j-LaJI (jl-3 £ ^" a i>^' JaiiJl 4Sj_Zu I gj i«" i ■■" (_yjJI <-<!.• I .^.^Vl 
C^j-JI (jl aIJSj^I oJUfc (j-o g" ~' i mj i<icL-u/ JoljaLp i_a]| 12 (J-iLtj ' '-" a * II 

4_JLa L-aaj 4^.Lj/ 1 6 SjJ. J-a-tja (^Ls 5 3j jJL Jjj-G jLj^. (^l TtL^cj l£ j-II 
LlJj . Ujj 25 J£ (JlVl (jJLc.) JaJJLi l (j_a |jl».|j LL ^alaJI <yj dJLL>^j 

CjIjLulJI I gSllgj i ■■"' (jyjJI Ja-ii!! (j-a (jLtia VI JJX. i_)l i h-v ^ i J " ^jLai! i-ilj-J-i 
.(jLJa^l CjLla (_£JUj_jjJI Lj-Lao- f-Lj cH"" d 1 se i a 1 1 
jl tl_ij_$SLJI (Jl mn .il (jj-i L&Jljj-jjj CjaooJI 4^3JilI j^s-I (_L^- t*JLj& Jjfc 

5 ^jjs-VI djLsjij^>J.I 

(jl JoJJLI La_il i V jt jc-t-u (J1J i nil 1 JLA /j-1^. 4_a-*-uLv «LiL>.l (Q_iJl2j (j^-4-i * 
(_palj_c. 2 d I a«"n ii U <iaLLaJI jjja CjLLuJIj Cja-uJI QUI Laj a (Jjl2j (jlSLaVL 
5jl i ■■ a jjLvujVI (_Luxjj (jl j-Aj l^^-*-" L^ 5 " * . ^.' <-^LL&j ' ^i^-^'j 4jfljull 
(_Lvxjj (jjjji. 2 I ^ lII La a (jlajjLA ^a I i i nl LuSLI i lj^>-J l-i>J 4-o.l_Lll i_2j(_)_LaJI 
LJa£.J oLo-j-La ^JJI Jlj intl ^ylc 4jL»-VI Ja-I <j-a ,jSL! i3-u-uLUI L-Sjj-LaJI 

l£jj-al (^ jjljaJa£ (_ya ^LajLill i a_g g'C 1 1 (jt£L<j/ (jl j.sl » ■- — ■ 1. 1 ( ji-i'»; j^J-> 

cii_o* »P i iitl /^-^ i* io_L>JI 4_^>. L^jl^ajt 4j>.I^j t!u_tjt_i *a^3o^ (jj)j-(Lse_i I^jIS 

i_3^SLII (Ji-I J (^yJI (Ji-jG Ouli (j hi i"itl 4jljI/I (jLa 4-iiaJJeJLa jm i"ill (jj£i 
J_vC 7^<JjJ3 i I J 'J** - ' ""'.' r-5-^- 1 } ' 9tt^SUj 4_uiL>JI Sjii-I jjl . U *i U -w U i vlUi ^." t 
daAsej La^s 4j^iej^iJI JjSLII ( _ ;r 3 4jjIj_>JI iSLLaJI (jji- OJLA (j-Lse i n"tl «Lil a-g 
zj 4_«_iijj_a (jj^-j (j ii a i"ill (jLa I ajj^oJI ( _ ;r 3 Lalj 'JjUI «I-cjI Lj^Ij i—i^SLII 
(Ji-jG (j .1 a i"itl sUjl/i ijlul^ (jl iiJLs. lilj ii_i^SLII (Ji-lj (^1 I /ft* i"ii (Ji-J3 

SiLa^s ^yJI VI r^l==J 6^ L« SjL^iVl u». (jLa i jj^aJI ^ ^p*. i_i^SLII ^1 

.4jjIj^»JI LtjDl i_^ta.j L^LStuJ 4^UJI c-jl nif Vlj (-.ui-Vtl (jx 
(j ' .' '' ijl I ijlf (jl» •(» .3 400 aLc (^ Qa^a_Ljj (^Ljj-lJI rjjll c-G£ 
CjL^j-I^JIj i»I"i Mill (j 11 a i"i (jja 3 'I flj i u^l I 'LiJLc (cjjjjII) sLuaJ^JI CjL^>-I^JI 
(^La^j-II (_gj La-«Jl I Lai .((SjijLiJI t-Ljj-II (j_a ^j a I 3c " I 1 LLajl 4-jJI a ui II 
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(Ji-I J mj-JI LgJLioL] (j m «a i"itl djuZi] (j_a SjijLiI! J^>-J I Jiij-a <LaxL>JU aJsljllj 

' tLu^aJI J .^'a ^a ^ J j Jc a»J sl"i uJI ( _ ;r 3 Cj^-lJI 
(j n «i i"i ll 4 » i"il j-jjLj (JjiSj ,_, ^ '"" ".' J- ^ I O^ ''J^"'-^ (jJaLUI mj-3 Lai 

^a 5-aL9 2l (Jjtjo ciLjyi i no ^1 3jlj_>JI 4jvjj ^-^jjj * i —^i sc -^ < — '_jr^' O"^ 

4_j_ij-C «L_L]J_a 4_il p J Ij mi (-^ UJL>.| f. i"ia ^oJ i?t_jj-a J^- Ival ^— 1 3r~' ^^-^ 
c- 1 U", , ,,V ^jaj^aV! <] I n Mill (JJlaj jljJuj 3j_fl>Lii]lj (JjIlaJj (jjjJiilLS *La-iJL3 
(jJ-1.1 aJJb (j-tj d J _ '^J 4-JjLajiil <_ulj->JI ( _ ;r 3 (jjlj-a-JI ^i5J ^ J d ' " d^ 1 

^j-tt Lxjs jJl^l 4$l a i nlLi cjLjLlJI tjlj-^j- ^jj-j-*- 1 l *' a i4jjJl»JI (jj-U (j-uj 
(tukalj I j." i" ^ ^j'-" 1 L^JjSLi pjljjiJI cjj_l«-ij i<Cjjir»JI cjLjLLlII (jljJ^>- i ^!-^■ 

Jso^-J «_a <L3 aJL< ■■ rt -» o Jell ll 4 Jjl^-i-u^l (jSLal d . .*-. 1 ^- ij- 1 j . >» * i (joS-S t-il-Jj (j-a 
I j ■ >■ » j d "A , ,->", I ^ O-iLS oLiLi-JI (jl i la 3. > ' Lo " ^"ill ^^3 'Liq^j CjLxia 

(«J l-d-J-ll J Ml II (jl Ja 3> ^ ' («-J l3jl_<_«_> l."l Ml J I Lg-i-U CjL9l I llll (jl jl (jAjtJj 

^JLc, Cj^Ua^ L^J CjaooJI (j_a j_uSLJI (jl LaS i tdlax t_JL«JI ^yfl L^Jj *>f^ Cr"^ 

.i ljI^_>ji ^,^* i 

JJ^** 'J-*' (1A- 1 (^ (J^l 0J-A (JILa ila-ila seJ Q Cjo_uJI 0JL& (JlLa p j o La3 (jl 
mj-j-JI ^-LlJI «_a (jL^ujVI (jj^ljj (Jr!-^ 'UaLcuj (JSLi (jLS jJU Jj i L<_i£. (jSLj joJj 
j^?ej>. ^-A-gJ m ill )t_a (jL_ujVI fQX.Lu afl j d rt ".^J J ^ Ij-A /. dj-i i --J ' I j^Q (_^o_jjlj 
VI ' _i I La " " V mj-j-II CjLjI ' i llj Cj^ioJI -i j i i aj j (jjJll daglajej (^ Sjjljjl 

. La>JUj_uj L^S^jGJ 43LLJI (jjo Jjl?ll 
U^J. U5^W < — '3r^' *>nla (jl Lulj-J My J ^i>^^'' (Jl a Mill mj-II LlL2jjI jJj 
(jJal—Lil ^j^ « J (^^ (jl l_Uaj| LJJlj>.jJj i4_2JajJil liilj ^a 3jsLc Sj-fliua jjt 
.(jjjLul L^-tB (j"m* ) dsa_*_3 I gj ''j^ (j-^ '**M ^"^ Cjl_Uiflie_La 
r-lj— il Cjo_j_uI (j_a «_ojjj ClulS 4_il uJl>. oj ^i_jjL>JI 4_ila_La (_J| LLul ^aJj 
^a-LSLi-o (jLS /"<! -»-**<At1 ^j_fl> ^J^Li. (j-aj iMyi^-l (j-a d ^ J**' d a JLJ-al 3jLC L^JaJa 
.(_ ;t j>.jL>JI «I^JI (j-a -ij-ll «lj-fli mj^Lc (jj 1 1 <i *^;j ^3^^ "J-* 

fft-j rt ' ' aHll (jl LiJL>.^aJ 1 j Mil 3j-*-" ' t3-^ 3h J' ' ^ ^^J a '^' -Ml mj-II I i 1 flO ^aJj 

0j_fl> mj-^ 5j-SI 1 11 II £!j^>.^(l )«_a 4_Lal^j_a C^jLS CjLjLlJIj CjjjjII 4jJ_lLSjJI 
5j gj>. 2 1 (^1 =L>-l_>JI (jjj Cjj j 1 1 1 oJ_fl> (_^ (j"i j » tl (j-SLaj li^irtj (jJaLlLI 
(5), Carr, D.E. Energy and the Earth Machine, W. W. Norton and company, N.Y., U.S. A 1976 



265 



6Jb-Vxll <~sU-JI UpcjJjjj-v- 

. L^lajG j! L&ajj_pJ 4-uL j>< j<tlj 4jSLuKjII 

0j__s lj n o iri (J^-* - J ***» ^ » I L* 1 -*-^ 0JJ-2»ij 4_La la 'I -j i ul i_£JJ! Loj 3-g-u- 

S CjLjLljJMj CjaajJI 

(jli_i_«j|j (j'C i .ill (j^Lai ^ j o i ^i" j__s ja^jLt jl (^yfl jj-^j o^ ^° o' |f l «* * 

A $ 91 ' ^"' II j j 9 «L_La la Si -J i ul La Lolj ij^- 4 - 1 La w t -^a* ^—11 «Ls_jj_a tl)3^ 

jq_£L_>_) /----Ii d j ( uLu-u^M j^o-a^Li p j" **J * rt J ' j^Q Qfl ui-iJ i 1^a_L£ /---i d ij i'u 

jJLi ( __psj ^1 ^—11 (J-t-a3 /^yjJI 3jlj->JI jl a_A I * o j i ^ Jul f-LuLu 2I j-a^l 

l_gjjl J-& (_gjlj_>JI -SjJ-U I J-A (jlj 1|jHI< Mill pU ulVI 2U , ujjj j,,,] i^ill j_a 

L£ jl Li^- i jsjv I (jlj^ej (jl jl t_ij I U 11 jj* oil j jL^ jl cj^ioJI (^-Sjj jl 'LiSLxj 

Jj 1 La ' rt jj-a ^j1j-j>JI Jij^aJJ 1 J_A *_a jxLaLL) joJa <>jL>. ^ S La * a ^—9 (j"n» \ 
^j ^1 , -*•." rtl « A9J2-J 4_il_9 p ' n~»» (_£t /jj-1^. (j " o mil ^ » u)l ' La 2 i ■■" j\^t9 t^- air 
I 91 d ■"■ *t i n-»J1 jlS jl) (iJu *t i n^ jlj-alj jj>.| p i ii^ jj_u£^J d * mi 2 I j_a (ft-u^9 
diLil f i llj Cjo_ljJ1 jx. ^ iS"i > LaJU£. j^-Jj 'Qj " 1 uiJl 4 » ml JJIJ-4-i 7*" a i u ij 
d * ui2\ ^j ea **' -i * (j-^' d i-l-Lgaj| ^LLul .ila-oi ^1^11 jj- fi-ij^* L>^ p ' LuLs 
(jLS I jl i(j ii g i"i tl d » i"il JJ-4JJ (_>Aj(j j (j r-<"i <i_i (_g JJl r-Lj-jJ! jl l^j i iiS»"j 
i_)n <i i"i II 4_«_Zu2 7-1 <i i ii II 4_Li t_ij-C.j_U qjz 4JLa C^j-JI 4l9jG jJt ; i j I u 1 1 
jl 4_j.Li.ljJI (jljJ_>JI el La i ula J Lg_ t ^ 3 L_ J --La I (<CLl! Cj-uJI _ji-lj _yJI JLiilLi 
^j a " -i ) (jl—) 4 - D *- 1 1 *."m ill --jl^- , ,.t 7-1 o i nil lLUIoj i4J3jJtjl ^1^j_ _j-i~ ' "**'' 

^ji-l^ ^—11 --jU , ,.tl ^J^i^. £jja i i j , ,i*n 3jljj>. ^JS i"i i L^jj^tjJ jim ilill d ♦ uil 

jLiT J j I S" !_$! i^jjSolII jj* i_laILaJ,l (jL. SjLs. 2 alaJLl I OJliT lil Lai idjjll 
i___L< L2jL__/ LfcLijir j (^Lll dJlaV I jl HjumfaW pL-_i.^l j£: 3_>_;L_JI 3jlj->JI 
. I_UJ_>_) ( _^__JL____>J1 j>JL-i jj-a JU__1__J )*__1^j1 (_9 
iCja-taJI (ji-l^ L_t_-lj /-^Lc J-Jj- 1 tj? 4 -^' /---jL__^(1 jJ____U (--A (j n rt Mill (J jl 
3_jjIj_>JI (_>-3-al i a si 1 1 3__j_«joj j-LkJI j_J 1_5_L_> l_j__>j_>. 3__j_«jo jjjo JjV dll jjj 
tj n <i Mill 3t_a (__«___ ^lLa-Lq (j-a (J_aljLlJl Lu ^-JL-ajj /-^>- d -iIt--Jl I ^LLJl Jl^aJ, 
i__Uj J n »" i ul L_JL_) (j n n i"itl 4_>J->- 3-9j-l-a (_gjjj____ll (j-o jl (Ja-i- L_£i I jlj 
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iQ im i"itl «_0(_p3j2l 7t lr\ i .1 ( -5 -l^. J-^>° l5' ^!M-^ f*^ 5 ^ lS 1 -^' J-* (J "" ""' (_J_5^>- 
^jlj 4Hjlj <LLa-£j ^—3 ^jjjiajfc.a.a Lut j^pajHajj m£jI_>JJ j-i_l*IU1 ^—1! LlA Lj>1 i < u 
4j£ JJ-JJ i_£J_}| J-°2 I J-*J idulitll LJjijJ. 4 j i nitLi dJj^tjj (_^<JI (-;r A (j " 1 uJI 

. I_J 3ji„;ILi „<i,",M Kj^- 

d luii'u (_paj 2l ■*■ La i ■■ /j^£- Lut£^_a /^i^. jmo Mill d* ml i La^d i ■■ 4ji^1j JLqUju 

id j i ii n i"itl 4 i i nil ( _ ;r 3 4-ul_oj_J! 4-Lajcli I ( -5 -l^.J ^J-^* - J' VI <i mi *Ijjj-uV! JajJ 

^jLb ^1^**k iijI - Laj> ^Jl o mi 30 (_^aj-C - La 3» w 1 c *_ dj Oj^SjI /p-« JJj i-a£ 

■- La uiJI w 1 c <* ^ji^ j)^ >" ^jl (j-* * *j **' 53 «L)jlj-i LLaJLi ■■" ^ n o Mill d * mi! 

4jj!j (jla »l"i Mill J i <a£ ( _ ;r 3 Lolj ,i ^j.^tl J , Va J^Li. *j j j La II OiJSj ( _ ;r aiVI 
^—Jl Li >-La-J 3-Ij ij— ljSj ^^ji^ ^j-a jj^l tJ^Sj /j-^^/1 7t_Laj_aJ1 «_a i La a ILuUI 
Jo-jL>JIj ^ mi o mi tl pi < mi tl (j^-J ^jjlj-II O^ ^^ <-LaJL3eS t_gj>j gr ■- La i ■■ 
^fl aj j j La II cJsj Sj_uij ,i ^j,^.tl J .^.a ^^ Q JJ OJSj ^^ Sj-JLi^j (jj£j 

4ia!L-aJI (jinn Mill fL«-<i/V! 3_ui^ jjt 4^>LtJI o JL& ^ («^II (jl 'fti-uJI J'-^'a 
g-U-uiVI -il-Jjl UiSLa iLjJijjic jl LVat Ijut ^1^ sljj-u ■- La ■■■'! ^^ic Lj-Sj-o-C 
ijt^ljJI 3_jjIj^>JI 3Jal_LaJI 5_l«^ O^ljijl ~ La i ■■ mJ| (^Ic mJJjjuiJI ^mk m.H 

4-jJ>J_«-C. (J5^ij (j^>- (J '"» '"'M O^ (J-ul-J-u^l I JLA (ji^-J iJJ^jJ.1 7rU i ntl (_ylc 

jJjLlj mJJJI j_* JjVl (jl_3 mJJj_«j«JI p La • ■■!! Sj^Ijjsj w ^'aVl ■■• U...tl ^^ic 
4j>ji/Vl jl jjJI Sjlj^tj VI mJJijjjjlII «-La-uJI jjLIj V Lilu jJ^LII pbui/VLi 

23j5 jj- J-^l lP^J^" ' Lr^" L^J 7^^"" Lr^" tjLS-^J 4-i-m-IjU d_il j_A 

J L<a a J^L>.j idljj-Li CjIjJIiII jrio uJI «L«_iIuV (^psj-ftlu 4_uj_L>J1 CjL^jkIjJI 
4_^j>.| aJl ■ 1 c da 5 i ■■" ^u-^-tTuJl d-t-tTot lJ*-^ y ^ ' ^ A r^^rH' UL^- 3 L^ 3 * 1 ^* " ' 
. 4j o^_i_uj i_£j Luo> t 2>^- 4 - 1 d rt A *— ■ ) '-^ <1 ^ J LH^ f*3^r u3^ <= ^ J J - ' - ™ 

iAJ_dl jJ^L^ ^Jjois ^J-"-^ ' ^j'^ ' ^ S ' ■■" ^j-U-^tTuJ 1 gLt-tTut ^jt U-U-UiJ < _ 1 1 ^ 3>i I j 1 1 
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di I g -v I j s.L_Lj (^1 (jj-3j_Ljj Lei IjLLj it_ij_L>JI 4j>.IjjJ j«^3j^ j-is. (^1 
p 1 « mi 2 1 (j_o ^ J 1 J-~ ' (j"^ J J ' *~* "" 3"^ ^"^ (j - * JLL^aAj I 4 3j-u£ 4_uo_l>. 

(jl_a 3_ljj_lj>JI 3 j -s.lj tl ^^ SjlsL, dJLut (jl£ lil i3_ujjj>JI 3^-vl^Jl ^Ic 

I jl (jSLI i Jj-il! 4iajCu ajJjj <-^p- » .'ktU 3_j L-IjJ 1 Ji.1 J ^1 Ji-Jilij/ (j .10 Mill 
J_jj_i V (jl^s- i_i_Li^iJ! (j£. I jLiS «LlJaJI ( _ ;r 3 u nn Mill 4j(jil jJ^i-J L -^J- 1 *-" 
Ja-j|_>JI 3j-^ 4_Lla_o *l— L> ( _ 3 -3 (j_*£jj ^ Laj i u-l 3-jL>.2l ?4jj|j_>J| L^j!j_uG 
*I_ljI u ii g mi II 4_«_»I/I 4-LkiII oJUt i_ijtr>o Co^j r-jLiJI ^1 jQx-i (^jJ^JI 
JJSjjlj z Lg_Li_i (cL«_fljj_a (jj£j u ii 1 Mitl (jl Cos.) SJj^ia CjLcLj/ i—kjj^iJ! 

(j .1 n ni tl (j>S^-j iix_Ljv) si" ui tl (^^ i." i j ill (Ji-t.5 (^1 LaJLiJ jl I jl-*j * i ■■ 

- ■ ^ I laj 5-Ui-Il ] L$J 7-1 I nil jl (J n Mill d * Mil i—i^tTw Ly^£- M>d^>^ tj! 

(J_<i^s_« (j_« yJJ ' Uj-^ (J > mi" 3j-*IuLlU Jin Mill d » Mil (jl {_ya K-fi-i (jljJL>Jl 
3J \_u±jz ^jh l>f^ 'jj- 5 V JL ^ ^ "^ ' (j-° *J"f^ < ^-"" J-*- 30 J O ' " " '""^ ' f " * ' 

(j_o Tc-Ualj J S, mi _i SJa^LnJI ojla i_dlj.il (jlSLoVLi (jl iCj^lJI jjj_ijj 4-lsjG 

(j---- '(JIaJI (_--- <_3j-3^JI jl (j ml Mitl 4-«__-l Ci>J <_3j-3^JI (j-U 3jjL2j,l J^M-i- 

d * Mil C«>J (jjj^L^Ju *" g" i n t »1" Mill (__J L<_Llj (JI---1 (-Jl HoLc L_%Jj ' a_LLc-ij| 

. Ojulu L J, 1 (j n tj M l ' 1 

(j_ujj |j il i n j| LuLajl L^jLcLi miI (j_o 3 'I a!i i ■■> 1 (j m «a Mill «_a JjsLkjJI (jl 
-1 j " I taJ (<ujLij mJj-<-u ' . ^ ' _' Xi 2 tj j . .. tl ^^3 2^1-C- J-A (Jj J-i«J.I j_a^(Li 
» LLaj a j I i ■ ga3» \s J ' ea rt (j-UsLU m^jLjjlXI CjIjUjI (_3 LJ (j! i«L<u^t_a 4jjLj_»_a 
(j n o mi tl «_a (J_al_«JLtLi l_cJ 7r n i n"t <CjJij»JI a^IkJI (jl Li£ i(JL>J,l I JLA ( _ ;r 3 

.4ji v^-j-^ lS- 1 -" (JSLJoJLj Lg3Lg.U miIj 
cjL^j-I^JI (j-1^. (j no Mitl 4j>j1/I j_uG(jjs JL2j (jl I r.<» I u", , ,,l ^a (jls I jl (jSLt 

«L>-lj_i LcJjLa l_LiLa AJ-J-II (j-3 SjHi (J-5^' (J "" '"'^ ' ^ ' ""' '— ^P" g LjjJ''*'H 
(JL2jjI liit j£j (cjLjLlJI -»-jU , uj ^j^'aVI ■»■ U , ,.VI jjic (j no Mitl 4j(j1/I ■ t-^j S i ■■ 
.vZj^^I (Ji-lj (^1 r-jLiJI ^ jL>JI >=JI (j-o Sjlj^sJI 
JLUJl J j I a * t I jjtl s^jaJJI (jSUj SjLjJLC 3>^ ^JLi* JL>JLl I JL* (^ 
Cj^LaL»_a 1 <i i^ (j-GJI i n a (j-1^ Lj-A j£J i i uj i ^ a u >i 1 1 ^LLul ^1 a_a J-^- ^jlj-^l 

(jj^i. u I r »l ; j tl jlj^o Sjjls dJJJL^j 2 ^ t"-^t I S |_LJ| jljj, SjIj^JI JL2IJI 
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• a Ljij-La t. i < uLuj ■*■ La i ■■ m£| «L>.L_u_a 3jl>.j j-a£. /J 5j *" (-J-1I 3jlj->Jl 4-J-ai jl 

cjL>-jj 3j-^ (j^ f J r ' "^ L ^-'- i ^ 3 *" f j ' ' a ^ 3-}L«U 3jlj_>J! (Jl 21JI (_LaL«-a 
V (j^-jLJJ! j->JI 3j'j^>- 5j>.jj (j! <i-o- (jSLI i« La • nil t _ ;r jJL>. ^Ir 3jlj_>JI 

(J_al_«_a /j I c Sjl_«JI ^^ (<CLj j— pjUJI (jLa J-aLS J*\ uiJ I '"j La-j i ■■ Cjj=>o *_2j 

(^rLc Jlaoaj •»■ t-» , „ j_g2 ^ylSjl 3jlj_>JI JL21L1! (_LaL«_a (jl j-^ i3jb->JI (JL2H1! 

JLUJl J_aL«_a L> A2iajl «l< »i m jbjl LiK 4J| ^yidXJ ^La-uJI ! jjl I'bm 

jl£ 5ujJl1II cIjLjLlJI ^ 5< i ihhiM (jIjjljJI JUjljjjiI (jLa tilJjJj i3jlj^>JI 
Sj!j_>J! <LuS Jjl" (jJLiJLij ^j'j^*^' JL21L1! (_LaL«_a (Jj12j (jjjLj/I (_,i^. LajLa 

j^i-T S-^Jb*. (j-aj (jLaUoVI (><-&L>oVI }l£ ^yfl j!oj>J! xJa-m j_iC 3ln~iiU 

Sjlj^JI j" j Xt ,-.L <qj^ c. I U*.,„lj<i*. !*.<.-< \t \jt jt. 1-^.tl i<U I,, jbjl I iK 
• 2 nl 1.1 oL-uLCtJl (^Jl mjjJj jls mjjJ! j-o^l >&9 
jiis! -1 1 nil oJsj SjL>. ■» j • aaj cj^LjJ! (jl ojoSLJI ^a l_La -ij-oJI <Jaj» yt j j 

^_3 i_ , 1 1 1, || j , a » Lai 1 ■■ r-l x-i^aJI ( _ ;r 3 (ja£j jno i"itl jl rai.j T - ! ■ i-qJI <^fl Lx-a 
Jj (_£ja-3 (JS i"i_t (&1j V ■» La 1 u Vlj (jljJ->J! j-^- 3jlj_>JI (JL2jj! (jl jjt dJJi 
3jlj_>JI (jl ij^s-I (_5.II <— 3jJo (j-a 4^1 1 11U 3jlj_>JI » La 53 i^r-* 3 * ^-^J <j-lj TtLLkj 
C»JJ II Ji-b (jJI i-)j in~tl (j-3 iLi-tj jl (j ill *Lul jl Jl»JI ^ jj^^ cr^' 
( _ 3 jJI sLuLaj^l JjIj^JI (j a-i-J V I JLA (jSLIj i ( _ ;t j».jL>JI j-><JI (j-o 4>jI tfjl j"r L 

. /- qlf ^Jn mi 1 ds j <j 1 nil (jlj j_>J1 a! jl^-**i 1 ,il jq_i ^J Li_i£ I g^lc ^Jj ■ ^»*wtl (jSLx-i 

(jljJL>JLi ' a 1 ajj CjLjLcj ^1 r-Lljo SjL>JI ,_jial-til (jl l—Ll •» 1 ajJ j» ' "' Lx^s 
sLLusLlII (_p3jjLA (_j^ Luk I Li 11 Ij islLiaJI 3jlj_>JI (JLojjI Cj^LoLkjs CjI j 4'Cjn 1 nil 

^LiLa 1.- 1 1 n i.i^La n_gjL«j(Ji.l (jjjlL^II (JjLc t;r l£. I jut «JL jl «.I_LJI jIj^j <jru 

(^La 1 i oil La-j^La «LL»j*_i A La-a L^_La 3j-uS Cj L_LaS jjl^jj 3j Ij^c-LI ^p* J-*-^ 9-a 
i. 1 1<~ alj l-^J- ^iJ^J » Lull 3j_ij>. 3jLa j^>-l '-r'-ib- (j-a i.'iin 1 »^il (jSLI i3jL>J! 

S JxjlII La jjl l L^Ic «LLiI^VI <jSL«J V 4J| 
(j^Su (t^JI 4jjIj->JI (JjjlII ^1 a_a (Jl q***i 1 nu ■- 1 aa *" «L>. j)j-La_l I (jal_>JI j| 

u K II Sjlj^JI JL5jJl J^sLla jl dni. SIJ^ L^a 3jlj^>JI JLSlJl o^LaLL^ 
3_i_«^ ^JLlILj (J-L1j Lx-a Ijl>. >l j La 5JUJI ojut ^ QoSLj J^j" j'^^ 

(JjISj ^jl\ Jio-Sj i>jJJ-J I J-A (jl iSjLcJI (Ji-b (^1 r'jLiJI (j-a 4l2xUl 3jlj_>JI 
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.4jjIUU SJaLLaJI 4-utfT (jJl^JLj c^jlUU ^jjj-OJI J^uJ! 
3.al A~.,„Vt jjlSLa^L ■- j 1 aj 4JLa 4jj!jjJ! J)I^j<JI JLuLL-ul *2 I jl (jVI 

£l_Lj _M^_« (j_« d ^ j * < * rt CIcjLS 3-Jj Or^* ^ ~ Q ' "II O'J^*- 5 *^ <J>^ ' ^^ (J-* 

r-jLiJI (j_o (jljjL>JI (Jj-c 3JL>JI a jJt ^^ . 1 j I u 1 1 a iSjIjLaU 3j_i^. 4li^5^a 
(J_«L*_« ' a-jj-Je-J 2f . ((^jIujj J_iL_u) (JN i"i 1 jl JL>JI 1 La 1 --J (_3 (JjLuJI *-t-aj J I 

SjjLa <_dl_L& (jSLI 1 JjL«J! > i<ij (jLC« d^ j k'tl u^*.' (jKII 3jlj_>JI JL21J! 

w I c SjLjLill 0JL& ajJjjj i(j!jJL5tiI cLlLs-IjJI ■» U . ..VI ( _ ;r l^. 4ju^3J f*"^ O"^ 
Lg-al jj?-"ii iilj ijji.1 jJJ 4xisjj(J,!j r-jLiJI (j-a 4jjjjJLl (jljJ_>JI (j_a 3 >l flj 1 uVI 
(jj^e-j *I_LlJ! jlj_a (jl_3 Ljj^j (jl 3 .' '" ^*^J iSjjy-ill jl Sjlj^tU CjUljjs. 
<_S^Li>.Li ' allgeJ Lgjjljjs. 4^>-jJ (jl i_£l 'OJ^-^ " Juajj LgJLa lLLI jSj 3j!j_r»JI 
(jIjJlj*JJ 4jIi-ljJI g-ta-mVl (jla <L3>i: ^ihA 1 LL*^ '^ ' U^ '^J^ 11 >>JI 
I jj** 3jL>JI (jJaLcl! (jja (JLflHiVLi Sjlj^aiJ tt <i 1 11 j Lx-a Liiajl 3.}j|j_jJL> JL>.l3 
(j!jJlj>J! aJJb (jl li^p- (j^J i3jjyj_jJLj jlj->JI JL>.Lj LlxjjJjj ii< La 1 nil ^1 

w ^ ■" L$JLa dJJjJj jiiij La (Jja SjIjjs. i. 1 1 i'i'C" V L$JLa r-jLiJI (j£, SJjjji-o 

^ypClajj (j 2 1 . (^JUj-jj (jO"** U '"' * OJP** l£' ' d ' ^ ^ ^ ' rt ^J'J"^ *"- * . -J-* C~^ 
aJ-tb (_^ (jLS_o2l_j-3 t_il j 1 11 2I (j^o (._ 1 j 1 11 (_g2 i_i3j3 JL3 i—ijuSilll jL^>. (jl 
JLa/Li ii-;p. (jljJLaJI 4JSLJ1J (^JJI (^Jjj-uJI (jlj^>JI (jlc jUj^VI 5JUJI 
(jJI Jj_flJL i_gj|j ^_jj I mVl I j_4 (jl i4_3jJLll ,_L>.lj (j-o Sjlj^>JI ^_jl i.ri^Lj 
Lo SjLjJ^. CjLcLu/ ' fl-uSgJI jL^>- i_kajj jj (-;r i>- SjjjjJIj 4jvIjJLi jj< i"itl 

(J-lLSj (^1 I ■''■_" lS-^3^ ^^ ' ^JJ^"'^ j^?" * ^J a l)- -*^ Cr^' SjHiJI (j^ (J12j 4Jl 

5alUtl ,<t\ l j"... l 

1 bjjLj*_o o-jjiLII (j-3 oLjl Lj II ^ SjjIjjJ! JjI^jJI JUjiI^I JljLa 

(j! tilt_ijtj t ljL>. (j_o 4_uuj-^Sjl 4^LLaJI ^j^^-j (_I| j-«^i I I J-A * 11 1 1 nt (_^jjlJj 

dJJJL£j 2 /■! ;j j< tl S^LLaJI rtJV 3 ^r^ > ^' 3^K~tl J-«=^J ^ A±£LmX\ 

aJJt (JILa p ^ jjq I Lgaj (_b 1^>.j-Laj jcJ (j^jjLjjtll (jl (_II * il 1 1 n^/1 ^j^* * LiL)^ 

(Jjlj_«JI (Jl n »" 1 11I aJLc t_jLijj/l 4jii«m Lut I i 1 11 1 j . j^s-l V^^ (j-° J^^^ ' 
(^Jl SjLi/VI Jjj LuSJ id^LLaJI dJ^Lglij/l Jjl?" (^3 S^ej^ljJI LtJjI^S (<i£j 
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. 5JT mult 4j.il iiViqVI i_uljjJI (j ;-.■»; 
I fl~nK* <jjs JlJ>J-ui tyJLiil (<u-ali^" <_^3 2LtjL*]l jl^Jkl JLi-jl <j? ^-^^ 

^ LJ>£j Ll&jj ijjljjjl <>JLit L^ls J o->~ i n~ V (^itl (jJLILi SJjLla 4jJjVI 

(_gJjj-Qj| JjuJI JjiS ^1 (.g-ijj 4jjIj_>JI JjI_jj<JI J I m"i ill (jl (JjL^oJI Lui/Laj 
(_p3jIlAit . sl^^JI i—ajjSj Cj La J-r»J 4_Jj2l ' ajJlSoJI q^Hc '" i ■■ w luJl JJ ■ -lajlal I 
«lj_A i a-i-tSLj Sj^jvi ^1 tLIxj 4jjIjj>. Jjl^£. (jjj *^-^' '— '_Jr^' Jjs "' O' 

J I S ! i ■■* oj-JI Ijuk (jJI 4jjIjj>- Jjl>^ iLaLUsLi Llajj iJLa iLiL 20 I^jjjls 
jjiCj 3JUJI ojla ^j ijja? jl >ila LlU 15^1 i— ij-LtaX I ^jujjltl ,_L«j>JI 

<j_o (jiCJ i4_^al_Usl 4_aJLSJ£ 3JjL«JI jljll <j-<u J-3JJ (jl Cj-laJI (_o.L-a (jJLc 
jj_a (jl I Lai 4 i ii <i-»J 4_Jj2l i—i-JLCltl Cj-uJI i_o~L^s jiijji a jj>.VI i_uL>JI 
. Liia 20 Jj-i Lils 1 5 5 j J 2-1 5J j a.? J n t" i in (jl (jVI 4 jlr jl jl i jjj_jitl 
i_x^».Li^5 (jLs i L-l-lSLiI I 3j^>.| (j-«j ( _ ;r 3 ^j^/l j_i3jjJI Ijut ^1 "iaLUsVLij 

iJJSl Jji i""itl i—kjJLCj (jj*C" i ii ^LltLij g I _'j gS II (j^s A\y j", , ,,l J^j , ,. Cij ill 
i_i_i_iSJlJI Sj J"^^ 4jji i ntl 2M_. .^tl i_ijJI£j Lufc jLpcVI (^ JL>.lJ /oJ Lk-lLs 

. JUj-JJjl (jLilsl jJX. *_« Ujj-Ls i. i I uLlU (jjJI 

(j_o j-jSI 4jjIj_>JI (Jjl^jtJI (J I m" i nl i rrjtLCj (jVI (JjSj jl JjiixJLI (j-o 
ljj-j_a (j n j t I JLA (jl j-J-C '' ^ j _ *3 ^~*~ ' (j-*- 1 L)^ 3 -^* (j^- ?^i-^' J-^3-^' 

j-jjS^jJI (j^a (JLC"' *^jl>- > *-'' uj'^ - *^ ' ^» (j- U-9^ -1 tl^-^J • L^-tl *)»**' ' "I ^J-«J 

j_uLJjJI (jja 4lj|q cjlia (j£, p K~ t *Jal^JI (_ya LIJLa • LuSuJl Sj^>-I (j-*3 /^s 

r-Lbej^jJI C^uJI (jLaOJjSltl ^ 4jjljGll (»L3jVl (^Ic LiJUlcl Ijlj iJa^a 

jjJl LliUal IJLa iLtjj-o lj^-o 450 ^j^- 41^.1 ...a (J5S0 Ljjjjjj LlU 20 (^Jl 

<La-l 1 11 tl (jLs di-ul j uJI 4j>.Ljta Lo-jJaj 4jj>-jL>JI (jljJu>JI 4j>.I i m dJJj 

. jjjji j^a 800 (jJl^v j-Lu »U...V|j (jljj^tiJ 4JU>-VI 

«_lj_ll j'inll (JI-ujjS (jjjLbj ^l^*. jjJt 4jjLtJI jljJll jl» 1 11I (jl (_paj"iiil 
4J3UJI jljjjit SjJUjv'^I 3iiK"itl (jl (_,-iju IJLA (jl .ajj 5 4<n 111 j^jJI JL>.l_jJI 

,j_o LuSLt ijLyj 2000 L4JI Vjlj*. (jlsjIlAItj i^^Ij^ jLyj 1600 (_,-II_j»- u-& 

(jjjj j_j^jj (^1 (_gjjji 11 4jjIjj>JI Jjl^jtJI J I m" 1 ill (jl LLUsjjjjI j^s-I i_uL>- 
(jLa LjJL>. C^-j^SLII ^Js SjlSi i h tl jIjuj/^/I i_lui>.j i4jJojjj (jLdai 4 1 ii<i-w 
0J_4 (j-3 JjLDI j-iajlll (jl . jLyj 300 -250 t^Jlj-^ I fl-LSlj i^JLjj-uJI (jJaJI 
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i\jX\ a^K* jLy-s 2000 ^Ijo. J->Lia Lu>SJ jLb-> 1 500 ^1^* j-Lu 3JUJI 
jj-a 31jlq cjLIo ^jujj V Jill! (_j a j j laj L«£ <j-uiJajJ! <j-u (JjLiJI o! <3JjL«J! 
' tu-taj (jJ 4JLa 5_JLij>.'^I c^lJ! 3riK~it 3jjia 3 j i u ;< ,>LiJl>.I I jlj ij_uLjjJ! 

(j£, JljJj j^s-l ^1 JjLiLa ,j-a jLljj/^I 3j>^ O' • '/• ' (j-° J-^' 3rtK*itl aJJt (^Jl 

SjjIj^J! Jjl^jiJ! JUjilij/! jl (jUUalj Jj2JI <jSUj diljjj iS^UJ! ^ "/I 

4_l3 (j 'H»t I (j£La-l C^-U (jLc 9-A /J ' -^""J I ■■ La-tJ-i jS j_l ■ 'J '"' ' *' I j**' ' " 1 1 ' <uSj (J"I 

(_gj_jjjjJ! JjijJI (jlr 4jj!j_>J! JjIjjlII Jl •>*'< ,i\ jjjLj J_y>- iOj^SLI! 3Jjj 

•» La i ul (^3 i<Uii 5 i 'I a i ii _t 3_jj!j^>. Jjlj-C Jl n »"i i .il (jl (jl-JJ CjLjLuJI (^3 
(j_o 7-jIj-Hj L-4-1 ^Jljj-_lIUI (J_*3_>Jl (J_ildj (_!! (_£-S$-i ^ fljUsc rt CjuLu (J1jJL>.j 

luLLlJI ^^ t 4JUjtI^/lj d gj g i^"j »I_LJ1 3<hU c Jx, bU~rfl '/34,4 -12,6 

(j_o 3j-j_l£ Cjl_j_<i£ Jl g***u nl (—1! 4j>.L>JI jj-JJ (jaJt^lj-U J-^-i '^P* *L«l-*Ji 
J*C uij 3JL>JI ajjt lJ £ '3_lILc SjIjjs- 3j>.jJ ^Ir (Jj£j i_gjJI (_j^>-jL>JI sl^-J! 
V (_gJJI J-a^l J-^J L5 L -'i>^' (J-"-^' (j -0 Lh!-^ '*JP" Cr^J^*^' *'>^J' ^i>P 
3 j i m i ; ^JUj j'tl ,Jyu>JI Jjlm (jJI i^gJJj Lx-a 4j 3_jj!jj>JI Jjljjtil 3Ja}Lc 

u-u-uu SJLla (jjj.jU.JI dlj^JI (jJI 2l>.L>JI (jLa 3 h<,„1I cj^jJ! ^ Lai .aUft 
<_ ij-LLaJ, I aL«JI ^juj^lIJI J-a^JI J-LSj U-a c^iaJI (ji (>\_&LuJI jjlc 3J^ 

7c_Uslj (J S. i"ij 3jjIj_>JI (Jjl^nJI jjjLj jj-JJ 3JL>JI tfJLA (j^ 'C ijjJI JLjj-jjJ 

. if'fttl (jJI^sij aL*J! ^jUj-ilJI J-a^JI Ji23 (^43 

(Jj , U ^'a 3JljJu>JI CjLjLLJI (ji^. j ■ aj 5j V 3jjIj_>JI (Jjl^jtll (J I mli .il (jl 
(_ylul 4_<j/ljjJI /j ^'*» iSjJLa j_Lo Ot-Uj (jjJIj 3ji^>.jJ,l CjLjLuJI Jj^. (j^-«-i 

(- IS inTI dtJ-JI ^- La i ■■ (J^L>. (j_a 3jlj->JI * JJ-^^J ^^^^ tj' J J "-^Tri H> J -*'' 

JaJ& ■» U . ..tl (Jj-tJ l_L«t3 jjj iaLkJI (_gjj^jjjl (Jjt>JI (jja '/2I (jJl^s. J'C i""i 

I jut (jLa djlir-i ^1 sCLiji , liJj (_jJI 3jlj_>JI (JL2jjI (_LaL«ji ^j^j^"-"' I "»u" . ..Ij 

(jl ^ 1^^. \1 t 1 « jjjL>J| (j_aj 4 Luj-dJ A I 5 \ I JL^4J (^JUj-allll (Jx_>JI (J-lLoIj (Li^S 

(6)Abdul Rahim Irshaid, Effects of Thermal Insulation and Means of Heat Rejection an Air conditioning 
Loads and Their Reflection on Total Building coast in countries of Hot Climates. First Regional 
Symposium on Thermal . Insulation in The Gulf States, 30. 31 Jan. 1 979. Kuwait 
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I nTil ■ |0 M 6ii)U_ll J_(_9 

x_o j_o _M (j nN * i Cja_LAl 4_jjL<ij>_1 (.jvljjjl (j—Lc J-^9- 1 (JW *-— 1 9rh L ^ ' T ' " ' (JJ— - 

.5uILijJI <__>K M.U (j>n; U^j-c- r>^ ^P" <U-iL2_tl ___jI_LJI ___ (jljj_>JI 
Cij^SLJI _-JJ __JI_j1I ___ 4jjIj_>JI Jjlj__!l Jl <i**i ill (jLi (j-uL ____ I__il 

___> 2 < I j ~. . .. 1 1 5_uLij < j<|| 4_3_t__J| du^S JjU" __ll (_£.>jj--. ^-JLi^II 4_a__iaj 
___ _y5Ljj j^tl jLljJI » L-3 Cj^I'C i"ia (j-o dll jj 4j*_uj (Jl£j i "J iCjj-ijJI JJjjj 

. Sj-u^ 4J 4_>. L>J I (JJJ>— - ti. i-o* ' "j ' aa 1 1 



_j^lj_JI (jji j_uSLII __L_t (jla 4jjIj^JI Jjlj_JI JUjO^I __ll 4_3___^_jj 
Jj-taJ" (j-JI 2_3L_>V____ ^-.LjLlJJ 4jjIj_>_I 4jI_*___VI (^ j_j_ __ill ^>i-Vl 

(Jl o ***i i ill (jl_9 i a_xua.il ^Lut Oj-JI (Jj_«*._ {jja q u o i"iI1 4ju-oI ;— l«j _J__Io_l1I 
d I j I 3 4_L__a .JJ^>-J *-a (?"L>.j_l (j-a _r_L_jli) -J-JJ-U T-Lj-jJI Cjlj JL_.Ij.lII 

SjlsLcJI ?rL_>-j j-^ ">j'j— '-'' (JlSjJI (JjsL«_o ( _J_l_______j (Jj--> r-L^-jJI i _ / " 2 ■ _. (_jhj 

(j^s _r--l _l_Ij__1 j-lC 3jlj__»JI (Jl_2_ul (_J_oLt_o _2_t I I 'll<* I ilj " tt-L-a-Ill jI_Jl__xj 

__JL_ 5__jjJ.II ^-ljLsijVI ji--JI (_yJ! L____j3 _jj_-Vl *LiJI _>ljji j__i _dJi 

_)ljj_>_l TrUml «}___! J_«J_L__t I «}___!! _JjJ(_yJ3 J1«^j_WJ-__>U.__LlA 

jt _j _sl L—t-- rt * d I I n it—1 4___L(_S__0 ^j___J__u___>. _jljJ^_I (jt A J L-X I _| i4_L>.J__>Jl 

(j_u_L«j _)1 4J_SLoL> _)^j;SH ? >U__JI_a . l^jlr ____L__!I _, mn uJI pl____VI _>-SLc 

_Jj_ui _)j___ Vl _)j-L)l o-SL*j -* I «> 'j.' ^ri-C- J-u_L__!l pl_*__.yi (j^s '/80 (^Ij^ 

^LuiVI ,>« /.30 -23 (j-a j_l_(l _>-iUj V 4_,l_3 j_»_-Vl (3jjL___JI) Lal./.3 

(jJLfl (j_a j__LiL_L!l _)i L-a 3> _^t . (j-s- 5j'j-^ J-° -*' (jr 3 _) "jl"^ L_i! JJj ,,Ual , ,.tl 
L^JjSLi LlJsjjLj CjJ_lxj Jj3 I Jj' a 4xjJ_2JI _3J_____>I 4j__sU_jj (_j.2jj_.2l _JL<j___Jl 

O ^^ _JjLJ— ' d j I " rt 

___i (j| I,, 'i^l J_i.jO_j (j| (jLS_al Jofl'i V (jl Luic (jla _U_ __JI 4_)L__I 

i4j 4j__j_>J,l j_>JI 3jIjj>. 4j».j_S (Jj-2j 3Jj_-_aj 4_i_>.jl_>_1 4-u±il\ _ T ic j_ul__II 

jb__iV_3 iL_2__La JSLAj jL*_iVl 4_clj3__II «j5-UI j_k i_i! JJ 42jjI3 J___al(jl 
I j .1 a I j j_i c_jJj (_yjJI 2 ^U;l I _y_c. 3_jJL«_>. 4i___. w a ■ __u L4JI __JI 3_aL__>l 

<t_«___l J__ j_2_i_u jljI (j_c l_^_u»_eJ _4-«. 3jjL_>JJ — ■ u , ,.\1 I ^Jjllajjl cUI i ,1 a jJ3jJ 
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6Jb-Vxll oJilkJI \jg>$}$jSj 

(_gjjj Lx-« jLa.iI/ 2! 3'jj' (J-° J^P^ "^' O^ liJJ Jj i3j_»l/ LvO I Jj^ (j 110 i"itl 
^ jLa_<i/V! 3'jj' O^ tillij I J-* JJiAj i3_L_ljJ.! «!j^>-Vl l-a-ila l~ (^Jl 
^_>J1 J-t^tJ 1 JLAj /. iajJaJl ^LLJl 4_lLjX. {_ya {j^-zr 1 nN^Vl ^tll TjwtJ jL^lII 

.j-jit 4j>.jJlj 1 ASt tr~> 

(^LlILij ^LmsI) (_gjUjjjJ! Jjir-J! Jjlri" ^l tS-^^P JjsI^jlI! aJJt J£ (jl 

3 /mil cuLJaJiI! (jJl SjLilx^V! jl il & JU; ;"t2 .jIUll 4^LkJ| 4-u>^ Jjlm^l 
^jl <i *<•> ^jL^uJ VI » y au ' " I jjJ gj (j i tl *_a f^cLuJI (JJJ-l ]}! 4_u5jfcV1 j^&LLs J-*l 

L^J^Li* (_^j f"i i u 1 4jj-u:jG 3j a" i u a * )jj>. ^-3 ^Ji* JLu^i ^Jj MJj^ls SjILil sCLufcL^j 

i_Aj_iJ_lj aHj (jt jjjs j-uSLi jj^ijI (_& cLjjljjIs j al ' *"» rt jj^a d jlr 0I Ju xJij La 

. Lj3lj> 3._,,Utl 4l3LH 
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«1^\ j4\*fl4,\ ^baa 9 

(jjjjj i«L«ij^U! CjljJ^flj JjLj/jJ! jjjlaj d li I" -»J. I 
tljL^LLa ^ylc VI Jj' tl jjL^i^U (jSUj V dili 

Ji-jG ^1 jjj (jjl-^-iJI JLutl^^U Sj-aLjJI 5 ■> j i t-i 1 1 

' " » ' 0J-A _ I C J— LjLlU 4_LjL>. (j-O > Mil— 1-Q 

(j-a I j 1 1 1 .i LoJSjjj IjLA (jli JlSj itQaeJ-Lal I j «jj LaJJ 

^-lll 4JsjjLj (j_a (j~^9 Lr^L?"^ Jr! - * (jL-ujVI t uL>. 

Ji-jG (jl VI ijjs-LjII i^jLiuJI 4jtslj (_>uSjtJ OJl£ 
Cj l_j_La_«_t I *_a J-aLlLLlI (_^ (jr J*_jj jG-JI (jl i n iVI 
(jl£ 4jL>-Llo-I (-5 - ; Lt CjLvLlJ ^1 I j Ijj ->*■ t 2 j.j ,Utl 
CjIjJ^iI j jj La " j plj_lj>.l 3jjjj_Ua ^ j I c (_p=>j_iLj 
(jl I LlSj j h_3JL^JI till j [j-Laselj sLjj^HI (JjL-u^JIj 
U I r (_p3j_ij (jLS J_jJU>- ^ » j j U j_,htn JS «_j_jlaj 
I H * ' '-" J [j <L»S^m 3-3jjl1Ij CjIjJ^/I j-j^iaj (jL^uVI 
*_o (J_aljLUl (jl£ j' ' aa!L3> I 'J i^—LsJUl J3-. f-^^-* 3 

J JJ " l)I ' " 'V' w I c (_p3j-a_) d J*J JaJI ' " 1 1 -U <a * 1 1 

j«Jj 1 1 JUl dJJJL^ (JJ-SG <jJ (j-^J <_yXJ.il£I J' 4> : ? J1 
CjVVI 4_Cj_<u*_a I_lj>. jJj-lSLjJ I C^jLS (jl J i a asJ 
jlj o~ i .1L1 C^jli (Jj ■ La aS «L«SljHil i_3jL«Jllj CjIjjVIj 
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6Jb-Vxll oJilkJI UpcjJjjxij 

3jm_t-a *1 ' knie rt /yL^ «1^s_iQjj «Olj-uGj 0_}L*j1 «u Li£,LiIo*1 L>.Lu _ a_u i --J 

j-jjluj jjLIu dulS d"l iim< a da^qja I J i "^ * (jL_uj 21 3Lo* (jt xJsl^aJlj t4_uLj_>J1 

x_lj_u^j (j_a tiJ-J^ y 1T1 1 u ) Laj (jL_u_i *1 L^jJL^_) /^-Ii 4_o^aJ j_t£lU 1 Cj1j^?e_(J,Lj 

4-Lt-LjiaJI iIiLlLuJ I «_a (J_aL«jJ! ( _ ;r a <GLJl£Lalj 4j!jJL2J 

^Ijiojl I *j 'I 1 a a _)N *" ' " * A i^'N 1 1 L^^jjSill! jj^laj Sj^)_u3 (jLjijV! ( _ ;r l£. 
icj_<I/l icLu^s (__,JJ .SjJSji Lfral Jii>-" 1 .ilj jLa-tl/Vl » J la 5TJ I (jjiLoJI iicLLi^s (j-a 
ajU-^ j£ £)] Liajl tcUsIjJIj i4jj|jjjl Cj^LcLail «l_Li (__,i>.j 4-j£. I j_JaJ I (j a 1 iul 
' t-ulxalj awS ^"j (jl ' ■■ * Vl 5Li3. ■ la * ,_3 '" J^ •"■»■"*".•'. <1C ^1 -». « VI Ijufc,^ 
Cj!j_JuJ! (j-o (jLjuVI SLo* (ji^. 4JaLlaJ! j-jjLj (_JJ-o (jyi^- J-il (_>"t!^J i<CLui-jj a 
lj^s>. 4-j_)L5JI 4_lLL«J! t_!j_>JI Jjlj La 4L>.j_a (^ Oj-ua\-i j«JL«J! Laji^jl/ (_yJ.II 
J j (j 1 .1" ^1 ! JL* ,_£.}! J-l3 ,3alUtl j^jj/Lj/! jjr^in^ lLlAjJI aI Jii=jj-u! * 1 n't I 

«I_Ljj 4jSLuISLlLI (_J-2-Ll! (JjLj/j (J I <il 1 .il pjji'ij cj^Li^ljJilj JL^ajV! (J-uj/ 

( __ r 3 CjjjI (_y-^' 7yjLj-JI (j-o JLjJjlI! Ltjjjij oJUfc dJeTu? JlSj i4^LlaJ! Cjliajx-a 
^(jl of j pjjXi.i JaLaJlj cU^LaivVI ja^jLJa^Lcj jlj^VI SLo. (j-a ^y^tla (J£ 
Jj-flJI jjJlJLb ^^3 Jijlj j«J (__ r jJl 4j>.jjJI (__,JI j-a^l Jj^sjj i/a-Aj^Jj ja^o-ljj 
(j^a ' • < >• * * V jjl_i^a_a *Lj-3 j_3^ILj V (oJLc Ja^>-J (jlSLaLi j_iSLojJI I jja l_La 

.4^LlaJ! 
(<iita (j-a 4jjjjL>.VI 4^LLaJI j-iLi^ii ^jLuJ! J-«JI 4l>.j_a (jV! jjIuju Lijj 
LcjLo. Ja-a-i Jj'C i""i ^^3 (JL»^ J*s uu '"■ -1 j 1 ul ^^yjJI j^u-aJll dJJj 1 ■ La a i j jLc.J 

J-jJJLj (__,J! S.a^L^jJI CjU!j^>-V! ^j^ «; jLieJjLi 4iiiiJ,! CjL«ji1>J.! CjJLs.1 
(j j S -» jj 4JLloSLI! CjU!jj>.2! (__^a 4^.jjjj^a pLu! j-j^. 4JaliaJI (j^s I J^^" j" 1 ■■! 
(jj: JjJLuJI Ltjitjl (_yl!l CjUIjjs.'^I 5x.jaj*js (jja L*i! j (_yi£. (Jj| (J-ujJj idJJj 

^ ^j-LUJI ij».^.tt ^^iic 4^LLaJ! j-«^j L&jLg-<i/ l ^1\ .-<ljjU*.tl 5_ulg JjjJ! 

CjIjIj 1 nil ^j , ^ ^ 1 1 4^,j 1 „t| JjJLso CjI«Ijj>.I (-1 i<ij-3 (j^s- 1973 aLc jj>.!ji 
CjLJ^LcV! a! JUy" 1 .il «_ Laj cLj-iCj 1 1 .1^1 1 J K » 1 1 ^ij I j .'-->» j ^1 JLa-"n J Jt-Laj 
Laj (Jjl_LL!j t_ul£LL! (Ji-I J Sj!j_>JI CjL>.jJ ^j" i h a JUJLso (_ji>-J sLujjiaJ! 
«_3j (__^c i'l j ifrLJ iLJLo-l «!^J! JLjj-jjj 4j^jGJI 3j^>.| (Jl m"i ..I i_ii3j I jj'a 
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ftJ.;\i.)l j^UqjoJI 1 jAjUq3 

'J ' ■■ * ■ ■■ {*] mi (jj-ij td j <^>LU Cjl^ f i nil (J^L>. j a" i ii a (JN i"i ) sLsLLrdl jl * i nt 
(j_o 7-LLU «_a j Mijtl pLusjl ' '"Jj^"' (jJ! 3-3-iL^J1 CjUIj^V! aJJt (j_a ^j-''' 

.5lJUJ! iLsLUJI jjUaj: 
j— a2u (Ja_Ldjl _}JJL>. J_t£, ' ^aj"" /qJ <Lj^ i im II C) L t -q I L > J, 1 4-lL>**( i nl (j^-1 

Jjl^" J>Li. <j-a 3JaLk-L! 3_JL>J! jjL^ai! j_«-c SJLUI SJjLx-aj «Jal^J! 

e^aiaiJ jUJ! JajJ! (jJ! JjJLsJt dJLt O JjG 5JLJil (jl Jj -.UVa liJ^L^L-uVI 
(jl (^Ij 1 1 J' " (<i^jL>.LlL>.Li j uioJl JJJIJJ J^~ 4JsLL=ilJ 3 JUJL>- jjL^a (jx. 
d j ill (_3 4_i fC-Al i n" (_£JU1 t_g^**< iull (—11 (J ' gaj ) «UjJLl11 j_}Li^i11 jjj LaJ jalLi 
c_cj*_i 4-iJ I 2jj 1 4jj>.j-a (__pi_L*_u_u LuL3 4^LLaJl jj- LuL>.LlL>.1 (j_a i ^'- £ ' ^ ' ' " ' 
dlljj i5JjJuJ1 j '1 uaJ 1 SjLjLila *u^Ll! I u 'lit a JoLaJI I ^j^' 1 (jl LgJ^Li. I nlf 

. «t_La J-* 2 - *» J-*' 
L^uL^-**( i nl (_£Jla ^_A 4jj i ii ill Cj u t ^gj JL 1 «L>.1^oj (_£JJ> j-uSJl (_£JLrtjJ1 (jl 
(j_o (j'C h"i"i i H c^jLi 1 jl Laj (^^LnJI 4JjLL=J! *-i^=)J I J ' »aj flj cH^' v — 'LhS-*-^ 
jjLua-a (^Jl jLiJil SliLaJI 4jjj^.V| jjL^all ^JLc .jLaicVI <lb-j-a jL>l>.l 
(__b cLjjJ)j_u3 CjIj-jjlJ (j_a j Si i a 1 1 0JLA I J • '^j "" La *_a 4_a^_a_0 J^iSl t^J-^*' 
j Si L^aJLI ^ '-^J ^"' ' '■ La_i (jVl (j_a |_i_ujl (jL\_a2u (J-ujJ 4 CjLt_a2LrK.il 0JL& SLxj-. 
LJJLi-l La I jl J <ji.il (jj'C" 1 » JUJLsJI fJa^aJI *_a l_aj£i!! 2 -1 J " (j? VI iSJjJLjJI 
d i a_LLa_X j L^^oJa-LSLlj 1 (^a-sl ' ga 3»q J N ' l^JI 0JLA jaju gaa* jLia^, 21 (j-\-*-i 
(J-i-£lAJI I JLA (_b ^j ^ * , ,.j t 4-jj 1 ii ul CjL>.LlL>. 2 I «Lj_lQJ I J *jj "49 L^-al JL^-**n u 2f 
.dilj LuSLal La L^aLal l^I ,~tf\~u«\ (>JjL*-a ^^".1 ,^-^tl „JL* (jJI j-IallLl 



-J^J (jLt-ujVI /-i£- (_p=>j-aj Laa_a^, I j**'*J ''^J 4^LLaJl j al ' ea rt ^j ^ jl ' ^^ (jl 
^JJ I "'j k \ jj La_^3 «^La_i ! JJt TcUajjj i L^J^ <" 1 »V 4*5^111 Ljj>-jJjjSLlII 
(jL_ujVI (_ ;r Lc (_p3j^ )HiLa iUAMI y-lj^jr~ii nLa iLlILs. 4jtjLiiJ! 4J2LtaJI j^Luax 
(_pr»j-3j ifiUuLLa (_JI (J &_usAl (_P =, J * ' (j-^ 3 '- J (_3 I ^j 0^ j-i>JI Lj3> jijaji£>j \Ja IaJ 
(J_iLi_oj yjajajfl 3 JUJUuM 4j1 5j 1 ■■ g (_JI ■ laAjJI j^jS3 Lo^^aJa-iS3 j-jaiaj d jlr 
(jJaLUIj jLitjjMj (^jlse - -— T t j^£. Sjdall i_t;uLiVl Ja^iaie^ 4aj^U.I Jiil! 
dJJJL^j nZiljLZJ! j-i£. 4i2Jj 4l>Laj(J! (jnmtl 5x.Lu^s ,j£. ilLutLi 4jJ_lL>JI 
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j^l inaj (£$ji!l jLLa uuVI SJaLLaj jLiJIj ,«jsiiJL^ ,_£jji.Vl jjLuall *-aj^aVI 
3jjlj_u3 (_p3j_ij £j\S Lg-La jju^ajs JS (j! jl jLgJ^I oa^L^a JLtc tLU 2JaLLa 

jLa SJjJiJ! SJaLLaJI j^l iai, ^jmitLj i4J>1Jl1< J /V 3^j>UI Ll>-jJjjSLiII jjolaj 

CjIjJ^Ij 5) fl3»Vl a 4J3jjlU (jja 1. ■ i uLlXi JJj'^" *JJLJ L*aJI * ^/-"■j cu • ■■ 1^.^*1 . ^-*- 
'•(^Jj La ^j^"-l , ^.^-tl t>JJb jajtlj i L^al Jlitiu/V 3_aj^M-JI 
3l_p. (j-3 LaLfc IjjJ (. i < \~\ (jV 2Laji/jJ,! 2JLjJ_JI 2JaLLaJI j±\ i^a (jl -I 
(j_A ^JsLLaJI (j_a 4_jL_»_LLaILa (j_a 4_jJLc d 1 1 hi d j i U /^ jq_aL_uj (jlj (jLt_uj VI 
2 al U llj q„ <j ,~,i ILi Lj/Lj/I 2 La pj " L$j| lilta (_L^-^I SJi^ 3 *L»5lj jjLi^a 
^ * Jj_]L<j/ J -^'a (^ I flic LuJijo (_yll! 3j i ng uill 2al Utla i Lgjc *j aLua.ll 
2JsLLaj ijjiijVl (jJI Jj^jI^JIj (jnn uJI (j£. j'l LaJI (jinn uJI pLuiVI 2JaLLa 

^ic ^ i mi Mitl frU-ulVI I j-& J_ulj Cjl J ni|-»Q (_£JO-l VI I.". I.ljl 7-LjjJlj il^JI 

, Uj^.^iII ^a Jjjo 3 ij- ^-^ I '''''j ^°J «LlU3jVI Sj^LILi LLa-pJtl (_gjL«JI i_a^L«JI 

Lai it-LjjJI t_jJJ-* ^1 l54|tJ lS J-!' J-°Vl l£>*^ Cj-'I 3-2-La_La (jj> <*j>="JI 
SJaLLsJI (jjijJejs i5j-" '-"' ' "J^ C"#^ '" -~~ ^J j'^ 1 *-^' O"^ ^d^'j- 3 ^' SJaLLaJI 
,3j>2 (jja 4^C- I uuJ Laj <La-3t-L*aJl «LuLU CjL<.hjeTJ1 iJJLA oLus ^5 g|j i n n i"itl 
(JS i"i" 4 __ r ILl 1 (Jjij-iJI lLLIj i(_J L*c ^1 oLusj •» La 1 nil oLus <j1-i 3jlj_>JI CjL>.jJ (^^ 
U I c 4_ljLjJJI SLpJIj i«Lol JLJtjjj/l (jLjLj'i/l ^«-<-u5J 2 al Ull LJLji>.l I j '"<" 
j J ' * rt (j n <i <"i]\ d ♦ Mil L^J j-3^3 cH"^ _^ ^j L^aJl (J-lLaUJI 4_jjLutJ /7LJ-1 /^-A ^^pajVI 
jy-Lali («J (_pJI 3JjJlJI S^LLaJI j^lr^ia O^I-j^tjJI r'j-a^ La! 11 »jlUH 4^LLaJI 
j_J JL»-I Ltjjjj ^^ (j^' r^i-^' ^J - ^ ?^ ^ j'a-2 ^ ,1 , „ll Jj ,^.Atl ^^ I flgjj 

.3_j^^iJI 2Lal_L=J1 JlSLi! 

(j^-LLa (_3 2( I A 1 u q^. % a***K n-gUtjLlaJl «LuiLlJ1 CjUj-kaJJl (J^-^J LaS-^j o a uJl 
jJl-lj SjJLl OJUt (jl_3 (jlaj^l (_j-lc (jL^iJ^ll J-a^. ^1 (JjjLloJLij h_£jj>.| 4_uji 

(jl li If VLa SjllAJI ojut ij-i^ 3 OJ^' o^ j - uJ V j-*-^ o' 'ii'Aa. I ilj . 5jJ-jI Lis. 

JljJU>. jjL_t-£i_a j»ta^a3 J^- LsJ-^' 4JI i na (jnS J 1 u cill J_Lo. 4_lAJ (J* uu 1 u La 
jjLua^s (_yA SJLjJLjJI 4^LLaJI jl\ ina jl Jjill LlJSLaj idiljd S^tjljj 2alUlt 
. jl i~f VI I JLA (jja (jiLaJj (jlj JjV I j» a LtiaLu (jlj SjJji 
V L4JI VI JLjj>-lII i^Jull ^ylc LflXajXJj (HjLj SJjJlJI 4lLLaJI j^l ma (jl -2 
l_jjj^e_a (."1 1 11 j 1 (j-^ ' ^£. LijJ I j I J^a ( _ ;r L^. J cJSaJ I Jj-La -i Laj I a (JS uU j^oxj 
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jl j-3o_Iu 4JuJloJ1 «L9LLaJl j jl ' a i** . ^Lluj /^i-« ^Liuj La 4_La /Lq-iILmJ Ij»aL>. 
j_jjl_2_a JLjJljo jl I j j'*» /«-SLx-lJI ( -5 -l^. (jLcajV! SjJ^S 7TJ^ LP '"'.' w aj sej 
(J^Ja j^s-l (jJJ OJSj (j-° ' allseJ MlLa ^m ."ill pit i'.VI 3 J ui^ . LgJLo. j^jjII 

La-I i ir-i Jjjij-"^! Jl -^ j fl-LaJI (jjs l^4y _w^ i jl>.!^J! ^jj-JI (^ LgJSjj_>-<i/ oJsj 

1 J nt jL^-i-I' ' hi /•>"'< a ijr ^ ^ oktll 41*^ ^1 Jj^sj jl ^1 LjjcjjJj jl JJjj 
Vj ii_jj(_)JlJI JJ£. (_£jj>.| *j a j A,^.tl ^i\ Jj^ijJ LlxjjJj (jlaLiJcjVLi LfliJjLj 

i La 5a jl»-IjJI jL^ill «Lui (j nm uJI pljuSiVI Sjui t-s^to-l ju^. j-«VI i a^jl; 

jLCa^Ll (jL^ lilj 'i^JJ-i J^ uU O^O'j J^' Cr'l (*3^ 0"° ' f>l"i'icj «Gj-Ju (jl Jj 
4_Lj_iSLI! 4_j_UsLjjJ! (juljillj CjVjLkJL! Jal i" i nlj oJLfli j_l*jJI 4ij^>- J-caj 
9-LkjI/VI *L»-«^ jl JuLo (j^^. jjJj (jj^JI ^Lal^jtll jj-a JjJLkJ! tiJLcji jLfl I ga-La^J 
j' la rt 2lfl ao-jJljI (J_ol^_*j1 0JLA {j o (<•> jj-°J 'c^J^I Ly^l (U-alaJ! j-mq i~MI 
(_y^ jj_ij_SL!l J j i nSjl (jyjLiJ >LU jLa-J 4_uiij 4-uIjjJIj 4-lL«jJI I a i a I a « 1 1 J 
^—Lc L^jIj-uG j-ijLaj 2fj L t - L t^ jv L#j |j_ujI jjS_4-> « c^ fjjfl) aju! ty-tb^ ^^^ 

• <_P=jVl ^1 JjusI^jJI pUjiVI 2La£ 
3alU< ,jj^Vl SJjJjJI SJaLtaJI j^Luajs ^^ic 3k^\l 1 1 a jjt (juiaj j j La ~ j 
4_ljI_j-$JI 2 jal La II (j-C CjJLaJLi <j1^e_3 ij^t-JI 7rlj-ol SJaLLaj t-LjjJIj *l^-!l 
O^l j I -r~ tl LjJjGj ijil^JI 3-Cj-<-u (>c. 4j^|_J! d^LLaJI jjt tiJJ Jlj 'j i a S 1 1 a 
I J-A ^-—uljj i^l^JI «Lcj-j_u c-cA S -a j*_a l i i uLuj i>JLA jl J_a_o jl /^-Lc «LjjJa_Lll 
' ^"~ I LajJ 4_^jLl!l SJsLtaJI 3-l^ jjLfl ^I^^JI 3-Cj-<j/ C^flg I i^aj lil 4JI 5-Lal i iuJ 
2 al La II ^j^ A^. T, , ,,'a i ^» . — . * 1 1 ^JJ O-Uajiie-il lil Lalj iCjIj_o ^^Ljj jl jJsxj 
^J '—'LhH'^W j.' ~'^ ' . '* '■^ll <j-° 4Jla jaLu Loj isLiii^al I j~ i j 3 (j i" ^1 

4-^.j i ii tl OJL^J /j-La mjJI 4-a-j-S-ll (jc tiuJ->JI LuSLaJ Ld-^ «I^JI S.cj.^ 
fQ_j_aJLi |j_ujI 4_u3_fl>t jj-a ^J-JLoILJl ^jSLx-i A 4_it ^-«J ' d a '**' >« 1 1 ^Jj i a-AJI jJ^Li. 
3_»_<i_SL_i j-j '< " 1 1 ^ I r SjjJsJI Lbe-i.<-i V i_dJj (jl VI ^I^^JI 3-^.j i .il w ^ i "j II 
i3_cl ... II jlj-o (_, lr 2_lj|^J| 4lLLaJ! ,-.IU->^ ^ LiJijJjj <jSL«II S^LLaJI 

» i a se ~ 7-LjjJI 4^j_^j I j LaLpjV L^JLa jJtJI rl>o' ^j^J SjmitLi Lolj 

S^LLaJI ^LlO t—iLco^. u-o-uaJI (jjs (_Lt^*J Lx-a 4Sj^>J| ,>J^J 4-ulj uuJI 4-njgIaU 
3_jjIj_>JI S^LLaJI (j£, liujijjl (_y3j isLLula '^-^j 'uaj^J ( _ ;r 3r - lj^^l (_y5 Sjipil 
Sjlj_r»JI CjL>-jJ 3jl>^ (1^ f-^ljJI (jr 3 '*''>■''*•**' LtJi-3 '"'I La-taJ Ij jLajJI ^^ 
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Jl_*-£5j 4_1L>. (j_a ^ I a ^ i ■■ j^&t 0JLA Cjlj-iilUl J-*-^j (jl f-°J t»l**t i iitl /^ I j *<" 
Ljjf 3JLiv (j-iij V di!j (jl VI i_Jjj>.V| 3JjJLl!I jjL^Ji.! (^3 (_£>>• I clilj_<i^a 

.juJCla ljLL Cjl!i 3j-Al_Lb x_a (J_aLiLu 

(^JLlILj 'j^>J! 3-JLc <.-..,nt 3Jjj_JI j-sli^U ^ SJsLkJI Sjui (jl -3 
cj! J 5j j ^ <j-° J-j^-*-^ (Jl a «" i nl L-J-La-lj j 'I .^.11 ojut .>! jlJ>-"i i ill (jLa 

3riK~ill fLajjl i— iL-i-uf Jls.1 J-& Ij-A (jl aJsljJIj i3j_uSL!l j.LjEj.yijiljU.1 i,iU 
(JjI^jJI J^.] O^JI (_>oiJ (^ J< £u La jjfcj 3JjJLl!I ^LsLtaJI SJ^-vV "Mj^" 

.*_jj-*_uJ| LajI i ii**t )l aLo! 

3_ui£ (jlr I (jl ijl\ Lj_j_ii.l 3 j i nq Mill Sal UH e-jjjaj^j (_^L>J! Jj^iill (^ 

,_p=j>U tijLiJI i_s}1jl!I ttUhi ^lc Sjo.j (jJLc ^jijjjjlII (_, mo Mill f-Loji^LI 

^ (5) «J3j J< Mitt (^3 I '\> — .Vj iLuj_23 J-JJ-t.1 >UI (jic JoljjL^I j35 i-Lu 

w <LflVI j-jj-II j^il ^^i^. ■ t->a< ...tl ^ mo Mitl »U-iSiVI 4-ju<& (jl J.^Atl (j-oAi 

Jl o mi 30 (_pa>c iLa ^ (jJLc MjjLiJI i_s}L*JI 9t_La-m (^Ic- J^-ljJI f^J^I J^^i- 
12 ^l^. (jJI J^jLu j(ji*i (Jjljl (jr^ "°'j!>^P 6 (j-U La 7-jIjjj «Ijjjj/VI Jaj. 
(_£jL«JI i_S^L*JI j_uQ] 4j*-uj (jSLt i^-ujj ( _ ;r 3 w Aj.^tl t_j^L2jzl OiJSj Jolji^Lp 
(j-a Jjal (_psj^(l •» La i ■■ ( -;r Lc 4j»I i ii 1,1 3jL>.j oLoJjj La (jLfl (j n«i Mill 4jljI/I (j^Lc 

< a^LiJI ~U... ^ic: pLo^i/VI 2ujS (jjs '/.75-70 ^-tl^- Ja ...y.tl ^ j-Luj dltj 

^ j-jj-1.1 j^II ^yic ajjJI Jl^Ja JclsLJI pLojiVI (jLa jj»J (^Jjl^jj iMjjLiJI 

j^>.ljl ( _ ;r ^ t_gj"i Mill t_!^M_2jVI Cj^J Jolji^Lp 4 (j1_l La t-jIj_1j ^LlLa OujSLtl 
.^_uaj jj>.ljl (_5 (_d-jx^aj| » i^Loj V I dt^J JaljinnS 8 (_JI^>. (_JI jiqinij 

3 al La 't J^ (^Ic- Jj'^ — Tl (jLCaVLi (jjijJ 4JLa ajlSj La (^Jl 3iLbVLij 
L^LiJLa t 3 I n <"i mi U SJ-^^Vl 5^1 1$ ^Az. juIUj dit j (jl il pLojiVI {y* 
31LU (^Jl mi o Mill pb-iVt SlLLaJjJiLil Jj^iJI ^ 3U»"imiU 3mi4Mitl 

3jjIj_>JI 3 jinn Mitl CjLlajJ.1 Lalj t'/. 12-10 ,j£. JJJJ StLaSLi JjUU V 3_oLj_j^ 

(j^s '/40 (j^. J-jjj V L^jSLt 3 i j I U 1 1 3jlj_>JI 3^>-jj ^Ir jLalUj Lp«Lo^ (jLa 
3_jjIj^>JI 3_aLL=J1 Jj^jo <jj->- La lilj I j^j-i-^- i; (_, mo m.H »U uiVI 3LaLU 
. Ij_u^ dit j (j£. ^iiijejj 3_uL^iJI StLiSLtl (jLa sbj^ jl jaj_G (^Jl 3jih~<U 

3 al La It a'j-&, (jl (0-C.j Jl j-i^pJI Sjjjui i."i i.nt Liiajl 3_ul^JI 2alUtlj 
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ftJ.;\i.)l j^UqjoJI (JOjUo? 

isQ^LLS ijj^ C^jJI Cj! j ^j^ JlajjlJ L#JLa tl^JI 3_Cj_Li/ t_tJiSLo (_5-l^. Jla1»j 
J_i£jj 2_».jJ> (jlc jjjj i^J-J! J-o^l 4aL£L!l JjJLa ■ a^l> sl^JI o^ f^*- 1 ^J 
S-ul^JI jjrUsJ^iaJI ,j-a 4j>oljJI dJaLLJI 3_j_X. 3j>Lj) (jLa liiljjj i^Ua SJaLkJI 
j La 3 (_j-J-II '^-j'j-^J' 4_jj^>. LLaJ La 1 L^aLajs.? j^ijSLI jl LajJlC 3-iLjj <— J Lajj 

^j-a jis! /tlJj V '/70 (JjLaj S^LoSLj Jjuljj ( Ljjj_2j j Lla I 6) LajLa 20 I j" - *- jj " 
ojl^jj i4_cLjjJ! ( _ ;r a (JLj-ol 10 *!j^J! 4_cj_<j/ ijj-SLj La-Lp. Jolji^Lo i ^^' 
(JLusI 10 ^l^*. *-JLj3 ouj£LI! ^£> $-\$$\ ^-j-" J-*-*- o' o^l J J '"'' 4j-"/Lill 

>i>U JxUJ! (jLa .-.lU^tlj jLsftJ! ^ 3_jj!jjJ| aJaLkJI JL« ^ Lai 

•» La ■ nJI tfLua (jrt-i 3j!j^>J! CjLj-jJ) (_y3 (jjjLoJ! J-* j LLaJU I JUfc a! JLa-" i ul ^^ 
7-jIj.Ij j J La-ll I J_A (j_o * \l A~ , ..\l t 4_a_j^Ltl JjlaLiU (^aj (jjLi^.21 oL^J 
5 ,%.A^.;1I ~*r\ XII lf« ^ „< , n (_g jj| j.a^/1 4j_jj_a *L>-jJ> 20-10 (j-U La (Jj^' 
,'/3-2 ^Jmli V ^Ij L^ aiat'ru.11 3JaLkJ! 3 ^tX'.V 
j_o^l 3JLjJ_JI SJaLkJ! jjLuajs ^ 2JaLkJI (jj> Sjlljeja JLSL.il >3jlu -4 
i5_LjJ_J! 2 al La 'I ,j_a J< ,~„ JSL! 4*j>Ls Ll^Jj-Sj JLajOj-u! ■ ■ I LajJ (_£JJI 

3 < miV 4Jj£LLI 3 j ,,ijULJJLaj j>< j'Ctl cjLa-_aJL! 2JaLL (_yA 3j r .1 r'Titl SJaLLJLa 

SJaLloJ! Lai i3jlj^>J!j .-J LtaJI L^la JK i"il SjiJtj (_p=>jVI (^yl^. J 1 "7""j (J " * '"'^ 

d 1 1 nilLij i4jSLuL$_La SJaLLs dllju (_5-*j 4-mAJ ^I^JI ^j^*- SJaLLs ( -5 -oa 4_u!^J! 
^LiitJV 3jtJ^J ,3^L! SjjIj^- 32LL L^JLa CiLLa-pJllj jL^JI ^ 3alUlt 

J n »" 1 11" V 3_al_LaJI tf JLA (jLa CjLLaj^Jllj jLajJ! tfLw (_y3 3jlj^>JI CjLj-jJ) 

.a^Lj^ SJaLL ^Jl L^L^i ip-^j Jj Wj1>*- 
^ 2_jj3^JU SJaLkJ! L^jl jljo 2^jjA^S?I 43LLJ! jjil iroa ^1 Ljjjoj Ijjj 

jj_a 3 'I aj 1 ■■> 1 «jLiJ! t_!jjjj/^l (jlj L^la Q^SLu (_^lll 4_u^jjij|j JLi^J! JiljjU 
^^a 4j-mlm ( _ ;r a J^i-jJI (<u <j-aj ^dj'j^ 5 * iaLLs ^1 L^Jjjjo jjt SLsLlaJI tfjut 
r-LlJl c-J Lajj ^Lilai '^'1 j'tt <La| LaJl JSLJu (jlr J j , ^ -» 1 1 Jj^tlll CjIjI <r 

(^1 S-jljtjJI ^$ \ j l^j — . 3jjj_u3 2jjj^~-^I dJaLlaJ! jjLuaja qjz «Lij^SLt! 
(^ Lai iS_ol_ij_^ ajsLL (^Jl ^LlILij 2_j^j^ S^LL ^1 «fi 4jj!j^ SJaLL 
2U,„lj_, SjjiUa 4-uLjj^II SjaLkJI r-Liil ^LSLa^Li ^La SJLjljJI SJaLkJI jjil <^« 

LSLjjLS_La jl (_gjlj^>JI Jj_^tjJI CjLlLiC. 2U , „lj , LjjIjjs- jl 3 j i .i<i .ill Lj^LjJI 
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SJjJlJ! 2JaLUJ| j.^1 Laxi ^ 2JaLUJ| JlSLuif jjljlj (jla ajJu La j^JJ SLaLUslj 
^ (jLcuJ^! 1^-vLbej C ~A\ 3iil~AJLl 2JaLUJ| JLSLil ^ .-.ljlU~.lt 4^ ?c_uj 
4i>-L>. (j-o j-ui «j^~=-j ojljjjj I j is 1 1 4 j 1 1, a mil 2J3LUJL9 .(^L^ilt (J I <<li hVI 

1 j IS - 1 1 3_ul^JI 2 at Uttj i(jUtj .3_^jG .4ii»L <J , ^Llo) 2_jj|j^>J| 2 at Ull ( j_a 
, - . I U c I , V. io|_j_t! CjLx_Ua_a) 4j£j_>JI 2JaLUJ| jj.3 ^"1 .IU". * £ya *j^ ~* ^ ' 

*_a j A". _. SJjjuJI 2_aLUJ| j^| i^ia ^ 2JaLUJ| JLCil JJju j! jJsl^Jlj 

4_i_iLa_jl ^U~ i oJs_oJI cjI j (_y3 Jixjj 2JaLUJ| jj^i jjLcajV! cjL>.Llo-I jjl*3 

4^LUJ| Jjojo oL&Lla ^ J^i.J_!l JjLlS ij-iLuall oJLA J'^UCu^l t_JL>- ^ 
4 j i ii I j! Jlj&I ^jS\ i_£Jjj C~^' CjLlLjjlII (jjs <t\ i ill i ii j-i£. J-i-l (_5-Il (J^-^< <j-° 

SJsLUJI j \l .^ (jLa 3_jjjjL>.VI jIjII ^ ^ytuLu/V! 3^LUJ| jj^ie_a ^ 3_JLc 
r-LLi! (jLSLal tc-jUj 4 j i no mil L^LiJLa .3j_<I/Lj-a 2 . j 1 U 1 1 2JaLUJ| tLuI j^-jUj 
La-Lij 2_jj|jj>. 2JaLU *i"-u 4 j i ii a mil CjL«-a->J,lj 3j_»I/I_us 4-uL>j^SL1I 2JaLUJ| 

. 4j£jj>. 2JaLU 4_jj|^J| (ju>.I^UJI *lUcj 

2 nun mil 2^LUJ!j 2Jjj_J! j^l i^iU (j^nj ^ 2JaLUJ| j-i£jj i ^»."^ (jl "5 
,,<l\l j-, , „VI JaLSJ (j^s JljJjJ! ^ 2 _.j I U 1 1 2JaLUJ| S^LiS" *_a jilj di\ JJL> 

CjUIj^j-^I C<-<-i-jI La I jl J .Vai J'C mm JJ I ;~j 2J3^L«JI oJUfc sLxj^s •» i aTijj 
igJ-jj j~ II ,_L<j_=hJ1 i_Lu >ilo OjjSMI ^yfl^ .2^LUJ| dJ^L^L-J JMn"; SJLaSMI 

jJUi! ^yllSjLS 150 JjUj La jl>.I_4JI JjLUJI cjI j cjLUJI J& ^.^aVl 
(jLCa^Li ^La 2^LUJ| ,Ua^ tnUljjxJ pLpI JJi ^j .S^LuJI ^ jl^IjJI j-j>LI 
2_^ jl VI i2^LJI ^ «j>_U >UJJ i^j>IL< ^LiS" 100 JjL»j La ^1 4L123 

dJJ jjj 2_j1_LjJI TTjLi. 3jlj_>JI 4^>.jJ i_3)M-li-l *— a j-J-»JJ (^JU^-QJI JjuJI 
j Lft 75 t^gjl i ii j JU>.ljJI AJ-J-II (J^Ai. (_gJLjjjjJI JjuJI (Jj-«-a (jl (_p3j"^ii ii 

j^jJI J>L>. t-jyllail ^jjj-OJI ,_L«^>JI J£(jl Ijuk^jjuj i^.jjJ.1 >UU i^j>IL< 

3 j ma Mill 4^LUJ| Jj^jo S«LaS" (jl LiUsj^al lilj . L gj^JI£'^LS' 1800 (_gjl . ..j 

* I _i T (_LaL«jsj 4 j i n a i"ill CjL«jij>J,I S«LoS l. . j i n_t '/25 (_gjLcuJ (_gJUjjj J-^ 3 Cr'! 
aJLoj La 3^ ""**' * 'J (, i n a Mill pi * mi VI (jLa f_x^Li aaj rt VI JlJj-jjjI j' ^3. 

(jJl Ljjlc 3J9 . jl^I^II ajJI (^a j^jil jjX\ ^ iSjjl^ >LS" 7200 JjL»j 
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ftJ.;\i.)l j^UqjoJI 1 jAjUq3 

pLuiVI jl Ljjl>._»] 3j,, l Qi': l tl 4ILLJL1 (j^LiJI J.^Atl ^ (2) /olj JjjljJI 
^j j->jit >HI yk i^ll^LS 7000 yJlj* ^Jl J^j f _jJ! ^ (;r ^dJ! 

' kj^ajl (_y3 JL>.l_aJI ,»_ajJI 
Ij-al (J^ijJ 3JjJ_JI jjLuaJll ( _ ;r 3 SJaUaJI J_jSjj ' aj-Ja (jl aJ-2j Lxjs (j^-Ai 
(j_a LljLn.LlIo*! jj-a » J iN £J^>" *-a JtjS^oJI (_3 Jj fllu «LJ1 (J_) 3 J Jj uaj U 1 J n 1 u 



lLILLA Q5SLJ (j^- »l" Mill J^'a ^ 5Jl mil (jJI LJj-laJ jJ (j^^ tSJsLLJI 

(jl Lui*^ ' flj^aJI J'^' a w ' a gLLa Jat^, r ■! g r'iitl fU-.i'^l (jjSLjj ^iajGil 3_».L^. 

CjLj-jJ (jlr (j 1 .10 Mill f U uiVI lm>j fa-J Lalu 4j^jGJI (j? jLj£.VI (juu JL>.LJ 
4 j 1 11 n ."ill CjLk-<u>J,I 3*LaS (j_a f-^J^ Lx-* JLj^ j" 1 1 2 _ij I U 1 1 ,jjj3 jjjs J^l SjIjjs. 
t_J Lalu V mJJJI j-aVl (j-ul! Ji-I-S SjIjjJI j-Us (^Jjtj 4j3jGJ| (j| ^JJ d^LUal 
dj 1 11 n ."ill SJaUaJI Jj^tiJ 4_uL^lII SgLflXll (j_a (Jl2j 4Jaj 1 "j (JjLj/J (J I <<1 1 nl 

.(^UUI JlmmiMJ &Ue ^1 
*JJj LgaJu ^/-"■j dj 1 ■■ /Su* 4Jj JLul 4j9LLaJl j Si ' a rt j^aiu -^^ jo-Al (j-& 0JLA 
cUl jlU"ia Aj^Al j£i l^alj-^L-ulj L^J^Ul^V d-s^UI Ll>.^J^SOJI JLuO^I 
L ^>.^J^-l S -lJ 1 ^a-iL< ^^ ^j^» * (j-l| (jyij La-*^ J)j Ialu 1 --J . 4J9LLaJl (j_a » 1 ii ill 

■ 3-ijlUU 



3_LjJ_jJI jjL^-iU 4j ' " 1 j la a. Lj-4 ^-"jl ALAjjiLi d j 1 u-a i"ill d'-M U 1 1 i-.jU%^ 
4_aLx_u3 (. 1 j 1 11 _ij 4_iijjJ,l (<sJL«JI >L>-jI (j£ Lflij^jj fa. 1 1 1 n_t dllja mjjj>.VI 
j^Gj i LjJI mli nl (JK i"il JJjlJ i.ni n_ij (_p3j5U I jl 1 ■j" (jr^' 4^UaJI CjLuiS 
(j-laj. 41LUJI j^a jJuLaXI I JLfli jl til!j 3_jSl!U| 3_ujil ^ 3_lJ|^J| 32LUJI 

(jl (^1 S^LUal (^LsJI (jj-2JI (Jj'jIj (jj-^HI u>^' j-*"'j' c^ j-^S j^L^-^Li 

3 1 1 .1 I I Li Lalj ijoJLkJI JjJ (jja JjJLkJI Mgj" 1 .1 a ^Ir j^ojj SjjI^^JI 3al Utl 

4lLUj .-.lUj^ttj jLsftJ! ^ 3jj|jj»J| ajaLLaJlfT mJ>»>V| SJjJlJI jjl i^olt 

^^ 3Jj_ikHl ^JaLUI J^ (,~i 111 j t jl (jti^ij^a fJ^ ^'^ U^ jj^'j JL ''' 
(jjj JLt^iXI ij*)\j£u-uX cbiJ^La 4jjl»_JI (^ismi (JS <■"' 1 "jlj i4jjL^_) ^JlsLLa jqjLjlII 
Jji^iL>J,I (j-a Jo^^II rl>i=^-ul (^i^- 2I^^.M II olj j_.U~j jC'itl ^.aJI mil 
VI j^>u V Jji^iUJ.1 OJLA SLclj^j (jl fadl j oljJLutaJj^JLi 3_uiJI 2_tc|jjj| 
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( _ 3 jJ! 4-i^jJ jJSLi! I (jjaSI ua^JI (jla dll j ( -5 i^J i(«JL«JI (j-o SjjLX-a (jjiaLLo ^^^ 

(j_o Lifcj_^c (jjs j-"' S ^'_J4^' SJaLLaJlj d j i mi ."ill SJaLLaJLj ila -~j~ Lgjvj j_uj/ 

/_Lc Jj iJaJu jaiL ajul £JLA ^j^* * (jl /_yAJu 2f 1 JLA (j^J 'lO^-^m j Si i a 1 1 

•.O^JI ol j ^ ,_£jj>.Vl jjLuall 
jajauJI Sj-u^ 4Lj-Jlj.il ir^U J\U". ...V a^jlUtl CjIjjIIj Sj^-vVl (jl -I 

3jLij3 1 1 j»j'.--."t iL>JI J I aJ,l [ \^s Jj-jl£ CllLjucS uA LajJ L$JLa 4j»I i nU 4jl^uIj 
CjL«_«_>J,I 5» I a£ 3-sLjj ^Ir J-«-«JI ' • I taxi 5 j i n o i^itl 2al Utl ^^ a \l A" , „VI 
jj-ij 2 a I taJJ <L>.L->J! -iLojl J-oj ' I j*" Sj^u^ jljx.1 Jl <n"u Jj 5 j i ii o Mill 
at j 1 1" r-Ljjo JI5J.I Jjj i ii (jr^-J . Cj L*-«->J, I (j-o Jjj-^' (Jl mn »l ^1 4j*.L>JI 
^Jl 3 j in g uJI SJaLLaJ! aIjl^L-uLi 4_uLij < j<tl SJaLkJ! <j-a OjjSLII LliLllalx 

(—11 I * " ' <3 I I !}lj i l-*- 1 ^-* 1~ A J » (1^ I n q~w (j£. J-^J 2f ^-) L«-<3->J. I (j-« ^^ \-t-ilA 

*LAJl ^ 4_J_«j«JI oljLa^MJj a-Siljil oLiii«iI 4jj1UU a^LJl! dili 

iSjUJ^C ^jIj-o i ^ <- I ■>■*.".,„ 3 j K tl 2 U a, 1 1 4j.| i na (jLa 4_U_>J,! i_dJj JfLa 

ojjSLII ^ SiaLtll 3_^Lij^SLII culia^JJ LgliLuij ^1 2o.LJLl *-a 4JjLH.L.j 

<_J U"j ajjjLc CjIj^j Lftjaa. j-j^I «l J' 'i n '"ill 4-LuJ,! (jLa j_UsL>JI OJSjJI ( _ ;r 3 
Sal LalJ 4 j i nil Li Lalj .d_JL>JI . " 1 1 U -», t I d , I U"," Lsj^j j_uSLj *-<-ujl CjL>.Lula 
j La5 SjLjj <_J Lagj 4_ul^JI 2al Utl -^1 jj-"u nl ^Ir L^jjJ^ S^Ljj (jLa 4_ul^JI 
jojcjs. JjjLao (^ IjjJ <_j-«JLj 2 jl-r* CjljLp^.1 i-dLufc (jl VI 1 2 "'j a. I La 1 1 J^tc 
j isLjjIj^JI (j-La«.lj-L3 II jl JLcl SjLjj Sjjj_Ua (jlaj-ij m, jJI J-o^l 3j^>.l-LaJI 
I <\j U a i | j j (jJiJI 4_J^>.LLaJI («u*^>- <jl-J LJjLs I jl La^ («jtj»JI 3j-^ J i _' 
10 Mgjl i n 3 ^l^-A 4_Cj-jji (j^- JL3 ^ ' a-LaJ (—II^^. ^lj_uj J"-*' 6 (—Jl^^. 
w .'J 3^ ^ JJ-^i-^^ tSanJI Cjli 4J j^Lij^S jjjj^i jajajaj 3-cLtaJI ( _ ;r 3 Jjji 

. «Li^>.l_LaJ1 (C^>> (j-« (jjLoj 2( l_4-J jJLt-£5 1 
^1 i^.", , „l <| ^ UmI 'a , ,.l , ,.i j «i <l Al*.^.l I L^JK i'iLj 4^LLaJI (jjj^j (jl -2 
al U". ".VI » .1 taj Jj-«Iu V SJjJl-JI 4lLtaJ| j^l i^iq'a, tdJjjL-JI 32LUJI j^l ,rta 
mo Mill c-l. .'l.VIa .aj^i-.C-iIjI ,-,^V . LaJeJ Llsj^jj (jl lii) j SJaLtaJI Jjjp ^ 
^l^^jl «Lc j-*_u J jj>. I (_II A^J (j-«J JL>.I^J1 Aa-jjl *Lut «0Jl^Iu j-jjLu UJJ^ L<1J 
(j^-i ia^LnJI (jl dUj (jyi^- S-^J-yj "-_JL»JI (_ya (_ySlj ui£ j (jJaaJ JSL«ij j_Juj 
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ftJ.;\i.)l jiLaxxJI (jOjUa? 

2_JL>. I ui'n ( _ 3 lo.j ll2j1jI jujui jjsl SJLjJljJ! j \l <^1 1 ^3 < , I u 1 1 j ^^jjtJ! 

CjuIjj>. ^J a ***( i n" ^lILa C -t-u 4_iJ3jCU 4jj1jj>. sLsLLa (j>->* ' ' Lj tJL^- 1 LJ^- 36 -^ 

4_oLjj_LflJ! (j^aSI uaJJI (. i j i in 3j_uS CjLi!j_>J! («^>- Qa5j SjL«J! (_y3j i L^jjji. 
^ VI (j_jj^iJ.I JUjLL^I (>SUj V ^.TVj 2Ja|_kJI oj^ 3U,-, ,„U .sl^al! 

*La (jlj^i- ( _ ;r 3 5Jjj_>J,l 4jj!j^>J! 2J3LL2JL3 i3jlj_>JI cjL>-jj (j-a jjL»-a JLx-a 

Lalj iSjjla 4j*.jJ 80-95 (>LJ SjljjJI oL».jJ JUca ^ VI J a ■»" i m" V jb. 
. Jjj-illl oLlUjl! j^JG 2_a-i3 iZilj !.-■ unt L^JlLa di! j jjj La 
(_gjjcj (_gjlj_>JI Qj_>JI sLaJijI (_ya /OJ*->JI 3 K i"i a lJ \^. i_JL*jJI (J^-l <j-aj 
2 La i ulj .) I jj'a 2alUll Qj^iJ 2_jjLa-i£J! 7-^La^l (jAjlj (^1^. t_JjL*jJI *l_>>-l 

CjLiaSLU OJUfc Jlxjj <j-^>-J *^j ' "jl^ 4jLJa£La ^1 4LlL>o ^1 tzA1\ ^1 3j!j_>JI 
a I HI (j-3 I j~. j , „~<l ^pJI SjjIj^JI 2JaliaJI ^^^Ll ao2j L$JLa (_£>>•! 3j_a 
^LaVl (> ^Ujb^Jt 4lU*l\ £^i 4^!j3 (PJI Cj^lUI ^j^-1 jl VI , J/Vl 
>j^>- (jl J_2-3 (^1 l£J|j LgJjLJaSLa .jL>olj LglL>o 4 A nc jlj^J (jl (_,-3 (j-a^j 
«_aj i,_£^>.| *J— ° Jl-»jVI (j-C (_,JLlILl Ltj^Cj SjjL^j^JI d ,^%\ ,^,^-t L^la 
Ijjaj. L^3lJaS_a jl <_,_& J< uiJ V ^^Jl 7-!>LaVl JLajtl<j/l (^jjj-UaJI ,jji^ di!i 
«Lt-a_o*j tJ3^J (J I Lt^a-il /J ' ga a * ^J tCj^rdl m ) < a a (j^o^J J I 4jj i >m tl 3Lj_>J1 (jl^. 

.4_l3iS CjLj_aS-j 3j-3oILaj ^j-**-^' 
JU«"i<nl >aVl Ujllalj Sj_oSL!l CjIjJLIII di\ j 3-ijJUJI SJsLkJI 2 »Laj! ^j 
4^LLaJI Oj^i- i_l alla-l I (jlS I jl ^j^sLiejj LojLj/ LtLiji j c^' J^^ OJ^*" lP^-"J 
-:JL>J.I IJLA ^ 4^LLJI (jj-i- 2 »Laj| ^1 ^aj i( _gj|jj>J| L^JSLJ/ j_JLi 
«_fljj_a (jlj^i- (^1 i>LJLl 7t_Us (^ 4j>.L>J| ( 2^c .SjjIjJI 2 al Utl JLajLLuil -I 
2JaliaJI rLiJlj oLLujjlII JoJ-uij ^ aJJt 3_LaLSLI1 4^UaJI ^ljii=Iij/l SjLcIj 

t ^ a j '^^- C?""^ ^Lhh 1 ^ *"* 13^^ Lt^ *^ Jojajuq 0->*J * I j-^-I I ' k** '^* -*— ) 
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Fly Wheel Sjjljjl t-iVjj ^ 4j£>a- SJaLU JSLAj SjjIjJ! SJaLtaJ! jj^i. -j 
JLuO^V! jlls (jjk L4JI LJjjSiI (^jJ! SJsLtaJ! (jjji. 3„tVil ^<; j! *Ja!^JI ^ 

i _ T k «!j-gJI LJaJi Co i _^k jl 4_JLc CjLJlj^i. i^l o\-A.\ fr us bJ £ 4j>-L>JI (jx. 

^U^lj JJJ J <."i-»- ill 4l>.j_a ( _ ;r 3 (j-^ i_£j^i. 2! 4-»Ia '^1 I d j 1 nitLij iCjLJljjs. 

2j \l , V.aVlj 4jLu(J! L&ljja. 2Lj/!jJj t_jjL*lI! 

5j J a* I ^j_a *_t_ulj pl_Ia_3 » j * 1 a **' ) * >j UaX 1 ^-^.^J^jS^IJ 1 ^^"i iull j! -3 

(JjI_lj_o ^^ «JaljJI ^j^ j_A L^jl JL«_oj 4-ul^J!j 4 j 1 .in i"itl SJaLlaJI CjIjijlaj 
4-cl * '^ a iljJL«-a Vj I « ^"j a (J-":!-' Lsj" 1 ' "U !j-& (jl lilli ^qJL*J1 Jj-i -i la » a 

^j'uill oil j I j*j"'^~ '.•^~.' ^ (j^II 5^'>^' (j^a-^aJI *_a j-o^l dll j£j 

pjIL>.1 jj-* uij' (*~* (j-H>^' tl)' ^Lj^tjjLjJl cjL^jLiXl jj-«j ij«_fljj-li /^>.^J^_iSlUl 

(^l^s. (_Ll3 dJJj J Liaa. JlSj 0I-J-U 7t-Us ( _ ;r 3 LAjlmli ulj 4_ul_j^JI 4J^>.LtaJ! 
2 c I ' <^ 1 3 J •> '" !l (j i^iLII (^-3 Oj_3jj JL3 SjJLSJ! OJL£ I jlj iaLc (^iJl 
.j_UsL>JI OJS_jJ! (^^ L^jLlC. jj-jJ La Lis. Jta.jj !M-3 4_ul^J! (j^>-'jJaJ' 
d ii 1" -»J.I jojiVI AJ-S3 (jl Sjjj-^a cr^c Lut Jl£jj (jl jLCaj dj<i i»Vl <j^J 
oJ_A jl dJJj 5_LjuJ! 2alUtl j \l .^. « ^1 jLa-"u „Li 3 i^iLjJI I fljj j a. 1 «_lLi eajj 
j^l Lajjjij r-Lxao 3j_jiS Cj!j_«_aj 5j-^ja.| ^1 r"LL>>j Lijij Lp jjL^a-ll 
j Si < a a! JL^-**k nl 3j^>. I £ij-^u jl 3^ tiU!i (j^ jq_aV1j 4 Ltplj-taJ cUjLLs (Jl^-al 

SJLjJioJ! jjL^alLa 1 L^j! J 32LLJI a JJt jIj-lLj/! *^\jl\ ^ iJ lx± 4L j_JI a^LLJI 

4-C^ <i >JU yt )1 LaJ LtjJ^I »"i 1 11I j^*_i fQj Lc j»uSj1 (jj-tA-J 2( 4_jjt_j_ua CjLjiajL^ 
(j^SLli Lo JljljI SJLjJlxII 2 al Utl'a iLiplJ 4£.jjjj>J,| SJaL^^jj 3_»JL«_t. 1 4j^ uuJI 
(j n'C » II jj^JLc (Jj /7jLiJI (^1 j 1 '^" dtl 1 11 ■» j ■ all jl (j£. j_uaL>JI LlISj ( _ ;r 3 

V (jjs (jlr c_ijpj (^yll! > li.ill ^yjt L^J^ »" 1 .iV SjjiLall Sj^-v^l jLa llLI j ^ 

VjJ j_jH«j (_yjJI tLilaAllI (JjjJI jLa liilj jjr^cj t Lt^ljj" 1 ul 3jjj_ua I j •»■" h 
CjjjtC I jl 2alUll S^jj" 1 .1 a Jj^ ^1 Jjii'i 11 U lJ J2 J^tlu J^ SJaLtal! ajju^uz 
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ftJ.;\i.ll j^UojoJI 1 jajUq3 

iSLjlJI SJaLtaJ! 2 it^\V a.jlUll sj^>.Vl rLiJLi 3-i^L>J! Lgjlcl Lia jjj^~ j** 

I j * -i j 5 J)Jlx_u ^pJI ,_£jj>.Vl 2»jjUtl ,-.LU.« J£j f |^J|j ^.iq r„]\ dl!ji£ 

. I j* a (j;^ i in ! I (j^, LaHJ Li I ^"'^ o a To 



joJLjlJI Jlj Laj (jJjVl I J ^ lj " ^ SJjJiJ! SJsLtaJI l-L>.^aJ&3 cJljLa 
^jLj I I-Lddja i I J* rt J-aLiLil] ^JjU-uajlj (Jj i ii Tl J L^aal jj-£- Ll^t-J 4jjjjJa ^j u a u i 
^^.3 4_jJ_jJi_Li_u_a '"'lj jj t-»~ j^Jj ^Jij j i ,i 4_LjJuJI JjLuaJ,Ll .»La_u&VI ' fl-lAj 
,. %jtK-.tl ^j.ai.jL L^J^Liujj/l 3*Li£ SjiLT; (jJJ <-2 J^J 4hji_JI 4aLLJ! L-L>.^]a_&j 
J)JUx_a j jj La " jl (j1_«_a p!j_li.l (j-^ ci4jJ_>J! 4_L>.jJJ aJJt ^^ LuSLaj Vj 
^jl i t_iijj ISjj I ^j a ^ j * « j < ■ ->»*« 2i <Lai LalJ Li_L«_a 4JbJ_J1 j Si t * 1 1 jj-° U + T.J ( u 
(j^o-LJIj si aUtl JLax.1 JjJ^>- (jlr I ~^jj La " (j .ijl jSj-^ i "^ J- :>, <J' liil i J-i-a 
O^tJI 'jj-^ M^- cr^ ^ '^-* ll>' ^1 '^^Jl SLaLtaJLi 3 t-alJJU djL^jJIj 
JljJijlII ^1 Jj 4jjJ_JI ijjLuall «_o J_aL«l]! 3 ? La£ «-3j (jJI 5Laj)LgJ! ^jalalJlj 
3j_)JL>. 5j ^ a> I j jj la **' ) Cj1_}La_i£, 2f 1 ^j_a Juj-Uj ^Jlj^JL i ^j a i a -»" (JjjJI (j-* 
J JJ ' ^J c^L^e-iJI 'j J 3. (jl_i (Jjill LUSLa-ij i3jJ3oj1! Sj^j>. ^1 StLoS ^-3jJ 
g||<n" 1 11 U Sj^a-VLa i^JaLlaJ! SjL>.j d aja (J-AS3(j ^J 4-uj/Lj/I 5-1 1 ma (J^>- 3~>^J 
JL^-f (jJI 5_Lj_J! jjLuaJ.1 SJsLIa Jjjjs^li aj2j 3-LjJLlI! 4aLkJI 2 gjajj ^ 

oojk j_«^ J>U. ^j tJ ,1^-U ^L^iJI JU»l^MJ 3^u>UI SJiLkJI JlSL.il 

(_L ^-j-oL-ot Jn ill i jjS^Ti 1 11 ^ 1 lSj 1 ■■ 1 1 cUjI \JaJaljl ^jt uj-jJlSj /^3j i3jjL»_a 
<_3J_^JI I jut j^^' ^ x - i Ll* ' "J ' LglaJS JjISjj sLjoLlII SJaLLaJI 'Li-a^ 3j)Ljj 
: 4-lL p'i . 1 ■ t, I . "il^jjU'M CjVL%_s 'G!>I_i JUJL?o Li-iSLa-i 
j iSJL J_JI 3 al tail 2 -1 La j? (^ LJLa. 3U<~imU SJ^-v^l 3«Li^ j^j - I 
jj_a a \l A" , „VI l/~ 31 q<" 1 ,iU 3j^>-VI SjJLS 3j)Ljj ^If JL>J,I I JLA J a" uiJ 
4 j 1 11 n i"ill Lj^M_>JI j^C LujJo- ( _ ;r i3 itf Jiiflj La r«^>- (jLJ-SjJ SjJaalUI 3LaLLaJ! 

SjjJiiJ! L^>Li^ jjLu U-Lu /.1 2 -10 ^jijLu V 2.JUJI L^i*Li^(j5 Lyb ^ La 
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6Jb-Vxll oJlbJI Up^Jgj^J 

yl A< 2 A <- 1 , %. 1 (^uo-LJI aLo! U-jlla JL>JU JljUi dlljuj '/.25 (_,JI_j*- 

(_£_>i-! '"'I i J " ' i II * J a 3_jj|j_>J| 3 j i ,, «a Mill CjL«-a->J,l (^ Lolj iL^LiJ! oJLA 
(_^Li^aILo! (^^Lc LgjjJL9 SjLjjJ sLuL2jjVI ■» U . ..VI Llj-a (2yl i n-»>-i ij_y>- j^J-" 
. L^jLtlLiI Jjifljj jj i .1 «a i"itl ' k-LLaJI SJaLLi (j_a j-pl *j^>- 
i3JjJ-l!I SJsLkJI 3 gJajf ^ 3Ut~mU SJ^-vVl jUmf Jjl?" <_,!£. J-aJ<J! -2 
(jlSLol ^—11 ) j ujJ (jl LLt S -fl-i (jL>jL.I I JLA ^-JS 4JLw_>JLI Cjlj-jalajJI ^j o t'r> (j-*\9 
I j . .. A i a j j -^ V I r'LLiI 3j-^ J JJ ' cr"j d ""-^J 'I ^|*il U^*.' (J I n«"u ill 
r-LLi^l 4_L>.j_a ^^ Jj^>. jJI jl 3j_jjl>- /^LlJi (Jj-* 3 JJJ ililj (jLS «Ijjj/ 
(j-oj iCjLjc-j_LU (j_o 3 JLjvjJI 4_aK (JjISj ^1 3jL«JI (_^ l£4$ri lS^' f-j-uj-U 
LMiJI 3-cl ; La L&j J g iii ^JLlI i-.Ijj U-.tt JLaJ.1 I jufc ^ SjjLII SJiaVl 
t Jsb^tla ^JN mi ] 4_j_u3l_LI Cll^ i i nil <J^L>. ^j^"~- il 1_A^ « i n ^jl *-flt_o* d j i n o Mill 

SlsjL^JI iiLej^l (ox. j 3_j£jj_aVl S^LLJI Sjljj L^Uibj (jlll i_al jlaVI j>u ^j 
^ jl>.I^1I ial^U j^jj > ni^\ (jJI Ji^".t 3 hhhmiII Lj>U»JI 4^K J-lLS ^1 
. Jl3-I^II ial^i! jVjj 10 -8 tjru £jl>u mJJJI (jJUJI jtmtl Jju 1985 ^Lc 

3_ajLiI, SJjjlJI SJaLLaJI <LaJa_l! ( _ ;r 3 d I <t" i nil Sj^a-VI q^lM ia> (j1-<-'^><-> "3 

7-Ljjj jl_La_atj 3jIj-j>. «L>.j^ /j i n o mi pi » Mil jj- ^ J;* J; .utl 4 ^Iji^tl jLJl 

i_3jjJa a>: J m" 1 11 SJjjuJI 3^LLaJ| <LaJaJ Lb . 4-uIjjj '^^J ' '"■"Ij^'J 7r_>^J 
a!jlJ>-"i 1 nVl <_J LalLi ^LlILij . LAj_«icj 3j^>. 2I S* LaS ( _ ;r Lc jjjj 4-u.uLa 4j»j iU 
(_, lr Sj^LSJI SJ j a.Vl z\-jJ\ Sjjj-^3 S-L^l j^l i^olt 'j; 'I LajSVIj JUiitl 
. 4_cSLxj5 SjLa (J^Ja^f 4jJL«JI I j~- 1 aSLi JoLio. VI (jyi^-J j_aljiaJI ojut J^uo 
(jjjaj iSJj j_J| SJaLLiJt 3j^>. 2 ^lj^* . ..1 1 jj^U'tl CjVL*_o ^j^»i j^jt ojuk 
(jl J-! d I .^" . ..^ Cjlj^iaj Jlj mi" 1 11 (jylll SjLo-^JI CjVL>J,I i." 1 1 in I L#JL3 i f l i"i 

(j-a j-jjSLII j j k* 1 ■■ La^ ^1 1 7i~ 1 11 a j jtv. ,„ ^Jijill jljVlj jlSLaVI ,jji j-j^SLII 
a_tj_4j^o «L»_«JL5^a aj_a J < mm 1 nj iVaix i. ilU" ^1 3_LL«jtJ| Ci^KAtl 
L^J 3_jLaILu/VI 3jjj_u3 (j-Co-LiJIj if\ LiagaJL I J »l nUtl (_5-lx. i—uj^J CjLjJLso 
j Si L^a-Xl * ^J Ia-J l_3J_A ^3^*^ ) ^t-i Lxj in 4_lLajl]1j d j aUll jJ^oJ-^Jl (Q_iJl^jj 

.(jL^ijVI 3_ajL^J SJjJjJI 
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i_PLlc ' a -"j ' .a^n hi . ^ 

. 1947 aLc ;j< k mljj jJ^-Lls. ^yfl jjj * 

J '^^ *u 1 1970 aLc jIjJLi (^ 3_lSLuKjII S-i-uJlJ^JI 3_<K ^ r>»j * 

. 1978 ^U 

.m^uiLlII iiLtj^LI ou^SLI! jl^jl^j 5alUtl ^ ^^ lio.L> LJL>. J-«-«j * 

dalUllj (JSIj i. ill lLLuK-lo (^ 3_uii«JI Cj^ejJI <j-a JLjJLkJ! j ui h aLJS * 

: L$_Lo 4 \ i n o Mill 

Jjj ^ ^jlj^aJI Jj-»JI Sjju ^ iO-j^SJ! ^ (j iii <> Mill gAjuiVI * 

. 1979 ojjSJI-^jjJ! £-Al*l\ 

-3* nit 3-*j}LU (j^LuiXI pJT^"' ^ SJjJ-J! SJsLkJI j^li^a JjLa^L-J * 

.I980jia2l 

3_Jal_L_J! J i 2-j m a * 
x-lLsJ! Jjj (_^a 3^ in n mi II 

4_L*^a ^ j i, ; j i , ,) (^JJ^JI 

3j_jj_>Jlj *■ J 1 *»JI Cjl_<J/ljJ 

.(1981 JjjjI iLujjJI 




U l—l 2 1 ttttjl 

(jS, i ii^J^j-i . ?■ : i_kjJG 

0) J mi L^ttjlu (1^ a_o . J *. «l^>. >J 
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